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{ SLIDING RULE: 


Shewing how to meaſure 


Round. Square, or other GLA 88, 

S TIMBER, PAVING, 
SSTONE, PAINTING, and 
BOARD, |WAINSCOT. 


= Alſo GAUGING ; with Inſtructions in Deci- 
mals, Mr TowNLty's Method of the Lo- 
garichms, and the Uſe of the Diagonal Scale 
applied to Gunter's Chain, 
> HENRY COGGESHALL, Get. 
: Whereto is added, in a Short Method, 
he Uſe of Scammozzi's Lines for finding the 
Lengths and Angles of Hips, Rafters, &c. at 
any Pitch, in Square, Bevelling, or Tapering 
Frames. 
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| i THE 
PR E F ACE 


HE general Approbation af this 
4 Treatiſe on the Sliding Rule bath 
* cauſed me to reviſe the Bock I have 
explained ſome Things, and added 


others, which I thought uſeful. 


| Whether Mr Townley's Contrivance 
of the Indices he treated of any where 
| but i in. Sir Jonas Moore s Mathematical 
Compendium, I could never learn ; 
nevertheleſs, the Extraction of the 
Square and Cube Roots of Decimals, 

according to that Contrivance, being 
there wanting, I haye given it you 
here ; ſo that the Root of a Decimal, 

whoſe Logarithm hath ſuch an Index, 
1s found with equal Eaſe as that of a 
whole Number, 


I have ſhewn how to find the Lo- 
garithm to any Number of fix. Places, 


A 2 | in 


jv The PREFACE. 

in Mr Vingate's Tabule Logarithmice, 
(omitted in the Explanation of the 
Tables) by the Differences at the Bot- 
tom, and a Slip of this Rule; it ſup- 
plying the Place of a Table of pro- 


portional Parts, which adds much to 


the Uſefulneſs of the ſaid Book, in 
giving the Logarithm of any Number 
as far asa Million, with little Trouble. 


The Gauging of Tuns is here ſhewn | 


according to the modern Practice of 
Inching. I have given you a near 
Way of meaſuring a Solid that taper- 
eth ſtraight, as alſo of finding the total 
Content of the Conical Tun and Stand, 


. w Ti. _ * 4 "= l 
_— OT. > * 1 
=  - EEE Ib 3 


from Mr Everard, whoſe Numbers ? 


for ten Inches Difference of Diameters, 
for the Parabola and Conoid, I have 
alſo inſerted. Thus far Mr Coggeſhall. 


But in order to make this 'Treatiſe 
more acceptable, there are ſeveral Cor- 
rections, Emendations, and Additions 
made, particularly in ſhewing the Uſe 
of a new Three Foot Rule, which 
ſlides and ſhuts to a Foot, and which, 

| for 


_ . 


" The PREFACE, v 


for the Sake of the Reader's Peruſal, 


. is neatly engraved upon a Copper Plate 
by that accurate Mathematical Inſtru- 
ment maker Mr Thomas Heath in the 
Strand; for our Author's is entirely 
1 laid aſide, as not being ſo complete; 
his making uſe of both Sides of the 
Rule in working Proportions, where- 


as this makes uſe but of one, which 


is not only a great Advantage in giv- 


f ing a Solution to all our Author's Pro- 


poſitions, but alſo reſerves the other 
Side of the Rule for Sramomai's Lines; 


b which are Lines known to moſt Work- 
men concerned in Buildings, to be of 
great Uſe in finding the Lengths and 


} Angles of Hips and Rafters, and that 


"4 


by Inſpeftipn, when the Roof is true 


Pitch'; and if otherwiſe. 1s here fuf- 


be muſtrated by Schemes done 


Es Copper Plates, there being an 
ale of a Frame that has the Ga- 


1. End Tquare, and the Bevel hipt ; 
nd Afother where | both Ends bevel, 


and the Sides run taper; in which 
laſt is ſhewn a new Method of deter- 


EET Hof 3 mining 


vi The PRE FACE. 
mining the Quantity of the Angles, 
eſpecially of thoſe which relate to the 


Back of the Hips, ſo that they may 


anſwer both Sides and Ends of the 
Roof; and laſtly, an Example of 
finding the Lengths of Rafters for the 
Gable End of a Houſe that bevels or 
lies out of ſquare, and the fitting in 
of the Purloins, and finding their 
Lengths. 


Moreover, upon one Leg or Joint 
of the Rule there is a Table, with 


e * 


which, by Inſpection, you may knoW-— 
what a Load of Timber of 50 Feet 
will amount to, at any Price from 6d. 


to 25. per Foot. 4 


N wi 4 | 1 F . » 47 a 1 | 1 ? 
| And if that which is here added 
prove uſeful, and render this Part of 


Building eaſy. to Artificers in the 
Practice of their Buſineſs, it will be a i 
Pleaſure to him, who upon all Occa- 


ſions is glad of promoting real and 4 


uſeful Knowled be. 


3 f | 

&- 2 * a = K * Y 
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* the Logarithms. A Note concerning the beſt Way 
of Diviſion by canceling - Alſo to multiply or di- 


2 * vide any whole or mixed Number or Decimal by 
h 10, 100, 1000, &c. by removing the Prick, 
W Page 14 70 18 
„ SECT. u. LOGARITHMS. 
Directions fr the better undgr/ianding thet Na- 
- ture and Uſe, - — — 18, 19 
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For the USE of SCHOOLS, 

; Printed for E. and C. Dill x in the Poultry, 
Recommended by the Reverend Dr John Stirling 


HE New SPzLLiING DicrioxAR N, 
. teaching to write and pronounce the Engliſh 
ongye with Eaſe and Propriety. In which each 
Word is accented according, to, its juſt, and natural 
Pronunciation; the Part of Speech is properly gif 
finguiſhed, and the various Senſes are ranged in one 
ine; with a Liſt of proper Names of Men and 
omen. The Whole compiled and digeſted. in a 
Manner entirely new. To which is prefixed, A 
Grammatical Introduction to the Engliſh, Tongue, 
By the Rev. John Entick, A. M. ſecond Edition, 
Price 2s. bound. To which is now added, a Liſt 
of all the Market Towns in England and Wales. 
2. The whole Works of Horace tranſlated into 
Engliſh Proſe, as near as the Propriety of the two 
Languages will admit; together with the original 
Latin, from the beſt Editions, begun by David Wat- 
fon, M.A: revifed and carried on by Dr. Samuel 
Patrick, in two Volumes in Octavo, 10s. bound.” 
3. Terence's Comedies. Tranſlated into Engliſh 
Proſe,” as near as the Propriety of the two Languages 
will admit. With the original Latin from the beſt 
Editions; wherein the Words of che Latin Text are 
ranged in their grammatical Order; the Ellipſes 
carefully ſupplied; and the Obſervations of the moſt 
valuable Commentators, both Ancient and Modern, 
repreſented; and the Beauties of the Original ex- 
plained in a new and conciſe Manner. With Notes 
pointing out the Connection of the ſeveral Scenes. 
and an Index critical and IN To which 
is prefixed, The Life of TERENCE, with ſome 
Account of the Dramatic Poetry of the Antients, 
The Whole adapted to the Capacities of Youth at 
School, as well as of private Gentlemen 
By SAMUEL PATRICK, ILL. D. 
Formerly Upper-Maſter at the Charter-houſe, Lon- 
don; and Editor of Ainſworth's Dictionary, and 
Hedericus's Lexicon. * A New Edition, neatly 
printed in two Volumes, Octavo. Price Ten 


Shillings bound. 


It W 
Tun ART oF bs ui" 
PRACTICAL MEASURING. 


decent. 


VA K 16 f 38 


LTH OUGH the way of Mea- 
| 2 A luring by this Rule is fo eaſy, that 
WX-. \X.. odany;: without the Art df ow: 
| tick, do underſtand and uſe it, 
far as their particular Occaſions require; yet i 
is conveni t for a_Meafurer, Oh have ſome: Skill 
WM therein, eſpeci ww in np a Parts thereof. 
| ubje 


There are, ritten by 
divers, to 75 1 at 55 ates, whe rigs only 
the, 1755. PICS leit of Scimal. gre 

of. theſe, the 


and 10 eh Ms, th far T 
trouble me Way, 7 Jig ah, OY the vulgar 
Fraction, long is avoi ed; by the other, Multipliea- 
tion and Diviſion;are * Fi performed by, Addi- 
tion 15 Subtraction, and conſequently | moſt 
ve arts, of, ArthmeticKare rendered fn more 


: and expedi " A8. biet {it 
' a Fri heſe {og 6. "int! * 
| 8 En * 1 Tons Dur be 9 & 


have been jmproy in, Divi- 
fn of D of 1 9 5 # e 
= nee e 
be 8 fal of fred 92 — by De * 


ate or 


Have "thief uns mA Le hor Tree 


9085 of, Be eget 255 b de gt 


s from Multi 81 jhe by Rules . vey 


other. 


14 Te ART or 
the beſt way (in my Opinion) of reading Deci- 


mals, is, as you read whole Numbers, giving 
them the Value of the laſt Figure to the right 


Hand. Tb which: pärpoſt you may caH them | 
more eaſily, if inſtead of Tenths, Ret +: 


Thouſangths, Len- - Thoufandibs, . | A lay, | 
0 


Tenths, Cents, Milfeſms, Decimil 


ms, Cen- 


timilleſms, Millemilleſms, c. as this. 00165, 


I read thus, 165 Centinlleſms ; and fo of any 


S + „ ©» he RY 


4 


Notation, Aduition, Sas rosen. Aud ion, 


and Diviſion in Decimats „ 170 with whole or 


mixt Numbers © ; 
4 Decimal is the Nac of + Prat, 


expreſſed, it being known by the Numerator. 
For ſo many Places dr Figurks as are i 55 the Nu- 
merator or Decimal, ſo man Cyphers are ſup- 
poſed to be adjoined to the v 

minator. ' 

It ought to have a Point Yargre 1 it, as 3 Badge 
whereby it is Known, belng otherwiſe written as 
a whole Number: Therefdre a Decimal of one 
place is Tenths, as this . 2 is two Tenths; of 
two places ig Hundrsdtis, as this . 02 is two 
Hundredths'; of three is. Thoufatidths, as this 

,002, &c. the Ggnificant Figures being, put by 

the Cyphetrs into Places of 166 Value, and the 

Places decreafing from Vai i in a ten-fold Pro- 
rtion. 

Or thut. Call ſuch as have a ſignificant Fi- 
gure next after the Point, as theſe, . 3 25, J, 
e. Decimals of the fir Rank or Rate. dach 
as have one Cypher after” the Point, as bw 
08, $0134, Ofc, Decimalof the ſecond Rank 


or 


whoſe Denowinator i is an Unit with one 
or more Cypuers; which Denominator is not 


hit 1 in the Dene- 


RAY) OB + + 


£ K £©A © to 


*F = - aids a i + * 
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or Rate. Such as have two Cyphers after the 
Point, Decimals of the third Rate, &c. The 
Convenftence whereof you will find afterwards. 

The Work is the ſame as in the whole Num- 
bers. 3 yet take theſe Directions. 

. If you uſe a whole Number with mixt 
Wanda or Decimals, let it have always a 
Point after it. 

2. In Addition and Subtraction, the Points 
prefixt- to the Decimals muſt be ſet under one 
another, by which means the Units in the whole 
or " Numbers ftand alſo under one another. 

In Subtraction, although a Cypher at the 
right Hand of a Decimal is of no Value, as 


s theſe, .5, .50, .500, are no more than 5 Tenths, 


or one half) yet if the Decimals conſiſt not of 
an equal Number of Plzęes, or if one of the 
Numbers be a whole Number,; you; muſt annex 
Cyphers, or ſuppoſe them, nnexed, 


. Examples. of. Addition, - - 

23478 8 A 3.6 34 
9. 6 s e | 25 7775 
32:36. 28005 "3-96... #678 041 
701 . is ift g 03 bei en 0 7110 mot = 
20 03 901120326 31, 3bnwy 30trvitl ads + 285 
27 3 = Exams; of Subtracene. ew Hig 
22.75 © ' tyla wy 1 19. 48.16 
79.670 82ʃ1 4.68 6.93 . n 
— — — —— e — 
13.182 n; | _ oy ee 1 
wh; cx 6 5 . bcatib, oF — 


% Fit ig 35 


5 5 op 7 LED 

. ere are laces 

a 6 e, llicand; and the 
Multiplier; 


e 


ö 
N 
| 
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Multiplier; ſo the Reſidue is the whole Patt of 
the Product, and the Figures cut off, the De- 
cimal. 


2. If the Product hath not ſo many Places, as 
there are Places of Decimal Parts in both Num- 
bers; ſupply the deficient Places with Cyphers | 


prefixed to the left Hand. 
Examples. 


46.25 87 564. 0375 76 522 1 
| 35. „9 25 05 8. 5 97 4 


23125 783 2820 001875 6.08 1.54 


63ꝙꝶ6̃—— — m 


13875 1128 


* 1 
1618.75 141.00 


By theſe Examples you may ſee how the ö 
Whole Part of the Product is diſtinguiſned from 


the Decimal Part thereof. | 
TN. - Diviſion. fn 


. * 
170 + „ # # i my 


In Diviſion it is ſomething harder to diſtin- 
8 Whole Part of the Quotient from the ; 


ecimal Part thereof. 


Firft, Annex Cyphers to the Dividend, at 


pleaſure, or leave Spzce for them, that the Di- 
viſion may be continued to a ſufficient Quotient, 


Then place the Diviſor under it, according to the 5 
old way of Diviſion; but o as if they were 
both whole Numbers: Then obſerve well what 


Place or Degree of the Dividend ſtandeth. over 


the Place of Units in the Diviſor; whether theſe _” 
Places be real, or only ſuppoſed 3+ of the fame * 


_ = 


-< PH Wd „ = 
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1105 

ſtand in their natural Order, which may be con- 

tinued either Way from Unit. 

Thouſ, Hund. Tem, Unit, Tenths, Hundreths, Thouſandths. 

$600; 300; 1&% l. ol. .oo01, &c. 


I have here ſet down ſome Examples, wherein. 
you may ſee how the Diviſor is placed under the 
Dividend at the firſt Queſtion, and alſo the two 


Z firſt Figures in the Quotient. 


4 Divid. 180. ooo (30. &c. Divid. 1.75000(.02,&c.. 


Diviſ. 5. 875 Diviſ. 63. 
Divid. 1,00000(,083,&c, Divid. .748000(91,&c. 
Diviſ. 12. | Diviſ. . oo8 2 


Divid. 9.72000 (21. &c. 
Diviſ. . 45. | 


In the two laſt Examples; although there be 
neither Units Place in the Diviſor, nor (if there 
were) any Figure over it in the Dividend; yet 
by ſuppoſing the Places continued to the Jeft 
Hand, or ſupplying them with Cyphers, you 
will ſee that the firſt Pace in the Quotient is 
the Place of Tens. | 33 

I account that way of Diviſion the beſt, in 
which, after (upon r by multiplying 
the Diviſor by the anſwering Figure from the 
left Hand toward the right} you have found the 
fit Figure to be put in the „ren you pro- 
ceed, in your Diviſion to multiply the Diviſor 
2] the anſwering Figure, beginning with the. 

igure in the Diviſor next the right Hand. If 
the Figure over it in the Dividend be not great 
enough to take the Product out of it; call it ſo 
many Tens, more than it is, as will make it 


great enough, but no more; and then ſubtract; 


re ere re 


6 


ſetting the remaining Figure over it, and cancel 
the ſaid Figure: And for the Tens added, call 
the Product of the next Figure ſo many Units 
more than it is. Admit the Product 36 muſt be 
B 3 taken 
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taken out of 23 call the 2, 42, and ſubtrac᷑t. 
Suppofe the next Product is 18; call it 22, Cc. 


which Way you make feweſt Figures, and is no 
more Burden to the Memory than ordinary 


Multiplication. 


To multiply or divid: any Whole Number, mixt 


Number, or Decimal, by io, 100, 1000, &c. 
by removing the Point. . 


To multiply: Remove the Point ſo many 


Places to the right Hand as there are Cyphers in 

the Multiplier: If Figures be wanting,  fupply 

them with Cyphers, as here, 2. 7 by 10 is 27.: 

13 by 100, is 13: 02 by 10, is . 2. * 

IT «„ divide: Remove the Point ſo many Places 
to the left Hand, as there are Cyphers in the 

Diviſor: If Places be wanting, ſupply them 


with Cyphers, as here, 27. by 10 is 2.7. . 13 


by 100, is . 0013: . 02 by 10, is ,002, 
Fern 
 LOGARITHMS. 
PVrpoboy to give you the Solution of fome 


of the Queſtions in this Book by thoſe ex- 
cellent Numbers the Logarithms ; take theſe 


Directions for the better underſtanding the Na- 
ture and Uſe of them. | 
They are artificial Numbers, fitted to the na- 
tural, for the Ezfe of Calculation ; and are 
printed in Tables having two Columns, One 
hath the natural Number; againſt it in the other 
are his Logarithms : So that the Logarithm of a 
Whole Number is eaſily found. | 
The Tables begin at 1, whoſe Logarithm is 
o, ooo; and reach commonly to 10,ce0 ; con- 


ſiſting wy one of 8 Figures, though (unleſs in 
ers) we feldom uſe above fix ; (if 


great Nun 


che 


5 
2 . N r * 
5 . — I. 


©. + «Ss £A a co cw 
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the Figures left out exceed g0, we put an Unit 
to the ſixth) to the Logatithms are annexed Dif- 
ferences; by the Help of which, and a Table 
of proportional Parts adjoined, you are directed 
to find the Logarithm.gf an Number to 100, ooo. 
But theſe are but of 7 Places. 

Mr Wingate, in his Tabule Lagaritbmicæ, 
hath the Lagarithms to 100,000, with Differ- 
ences alſo; whereby making a Proportion, 
(which is done ſpeedily by one Slip of this Rule) 
you have the Logatithms as far as 1,000,000, in 
a portable Volume for the Pocket. A Book. 
which I commend to any that delight in Arith- 
metick, | J 

The firſt Figure, called the Index, (which is 
commonly ſeparated by a Point, better left out, 
except in the firſt Hundred, as in the late print- 
ed Tables) ſnews how many Figures the an- 
ſwering Number, if whole, or the whole Part 
— if it hath a Decimal annexed, conſiſt- 


eth of; which are always more by one than the 


Index. So ©. is the Index of one Figure, 1. of 
two Figures, 2. of three, 3. of four, Sc. 

Alſo according to the excellent Way of Vir 
Chriflopher Townl:y, cited by Sir Jonas Mor 
in his Mathematical Compendium, the Log. of 
a Decimal is the ſame as if it were a whole 
Number, with this Direction for the Index; 

If the Decimal be of the firſt Rate, the Index 
is 9; if of the ſecond Rate, the Index is 8; if 
of the third Rate, the Index is 7, c. that is, 
the Index of the Logarithm of any Decimal, 
wants as many Units of Ten, as the leſt Hand 
ſignificant Figure is diſtant from Unity: which, 
I hope, you will underſtand, if you obſerve this 
following Table. $970 | ith 


1 


oF 


20 TAE AR 3 

Where you fee, That f 
in the perfact Numbers, F of Numb. | Log. 
the Index ſheweth the 3530. 3.54851 
Number of Places in the 353.6 2.54851 
whole Numbers, and in 35.36 1.54851 
the whole Part of the 3.536 0.54851 


mixt, being always leſs | . | 
by one than the faid — — 


Places; but in Decimals | | 


it ſheweth the Rate, |Decimals. Log. 

being the Complement ]. 35365 _. [9.54851 
thereof to Ten, not re.. 03536 8.54851 
garding the Number of 0635 36 7. 54851 
Places. .0003536 6.54851 


If then you would have the Log. of any Num- 
if it 


ber, find the Log. thereof in the Table, as 
were whole; and prefix the Index anſwering the 
Value. 

And having a Log. find the Number anſwer- 


ing in the Table, and by a Point fix the Value $ 


according to the Index, 

To find a Log. to a Number of 
Tabulz Logarithmicæ y help of this Rule. 
Call.the Diltrence at the Bottom the Tabular 

Differences. Having the Log. of the five firſt 

Figures, by the double Scale on your Rule, ſet 

10 to the Tabular Differences; againſt your 

ſixth Figure is his proportional Part to be added 

to the Log. before found. 
To fond a Number of fix Places anſwering a 
Leg. given. 
F ind the Number of five Places anſwering the 

Log; in the Table, next leſs to the given Log. ſub- 

tract the ſaid Log. out of the given Log. call the 


Remainder the proper Difference; then by the 


double Scale on your Rule, ſet 10 to the Tabular 
Difference; againſt the proper Difference on the 
ſecond, is your ſixth Figure on the firlt, to be 
annexed to the five Figures before found. 


: * 5 
. do * 
* * mY » þ * noe 


fix Places in tbe 
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Mote, That you muſt uſe all the eight Fi- 
gures in theſe Caſes. 
Some Uſes of the Logarithms. 

Whereas, before the aforeſaid Contrivance of 
the Indices by Mr Townley, if one Number were 
perfect, and the other a Decimal, there was a 
different Rule in every Operation for them; but 
by the ſaid Contrivance one is now — 31 
will give Examples only, in which one Number 
is a Decimal, with theſe two Directions. 

I, In the Log. which anſwereth the Queſtion, 
(whether it be a Sum, Remainder, Half, &c.) if 
the Index be ten, or above, neglect or cancel 
the ſaid Figure in the Place of Tens. 

2, Where you are ordered to ſubtract a greater 


2 | Log. out of a leſs; add ten to the Index of the 


leſs, and then ſubtract. 
1. Multiplication, 

Add the Logs. of the two, 12. 02008 
or more Numbers to be multi- 
plied ; the Sum is the Log. of By .25 9g. 39794 
the Product. So 12 multipli- 3. 10,47712 
ed by the Decimal .25, the 
Product is 3. 

It may alſo be done where there aze but two, 
by ſubtracting the Arithmetical Complement of 
the Log. of one of them out of the Log. of the- 
other; the Remainder is the Log. of the Product, 


Which Arithme- Numb. 

tical Complement is 27 o. 30103 Log. | 
the Remainder ofeve- 5 9.69897 Ar. Compl. 
ry Figure, (including — 
the Index) to 9; ex- Numb. 

cept af the laſt figni- 80. 1.90309 Logs 
ficant Figure to. the ,o125 8, —_— Ar. . 


right Hand, whoſe — — 
Remainder you muſt Numb. 


take to Ten. As in 100. 2.00000 Leg 


theſe three Examples. 01 8,00000 A. Camę l. 
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Sabbat the Log. of the Divilor out of the | F 
| Log. of the Dividend, (whether | i2. 1.07918 . 


df the two be greater or leſs) the 
Remainder is the Log. of the By. 25 3 39/94 3 
Quotient. So 12 divided by the 

Decimal. 25; the Quotient is 48. 48. 1.68124 f 


It may alſo very conveniently be dine: by 2 

adding the Ar. Compl. of the Log. of the Divi- 

1 ſor to the Log. of the Dividend; the Sum is the 

| Log. of Fe Quotient, as followeth. 


| 3. The Rule of Three Direct. 

| 1. Add the Logarithms of the ſecond and 
third; from the Sum ſubtract the Log. of the 
Hrſt; the Remainder is the Log. of the fourth. 
2. A better Way: Add the Ar. Compl. of the 
Log. of the firſt to the Logarithms of the ſecond 


and | third ; the Sum is 
Ar. Compl, . 2 0.60206 
the Log. of the fourth, © pi. 10 1.20412 


Example lf. 2 give 16. 

1 hacthall — e 
+ Anſwer, 768. 708. 2.88530 
But in the inverſe Rule: Add the Ar. Compl. 

of the Log. of the third to the Logarithms of the 

firſt and ſecond; the Sum is the Log. of the 
fourth. Thus are reſolved the Queſtions weonges 
on the double Scale. 

But ſor thoſe in this Book, where there is a dus 

plicate Proportion. as in Timber Meaſure and 

Gauging, if the firſt and third Numbersbe on the 

ſquare Line, there are general or ſᷣxt Logarithms 

belonging to the firſt Numbers ; to which if you 
add the Log. of the ſecond, and the Lag. of the 
third twice, the" Sum of all four is the Log. of 
the ſburtb. 

8 in eber be on dhe 
ſquare Line; to the Ar. Compl. on the Log. of 
the firſt add abe Log. of the third, and the 

2 ; | 


0 


rr 
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of the ſecond twice, half the Sum is the Log. of 


the fourth. 


4+ The Square Rt. 
Half the Log. of 1— Number given, is tha 


full Log. of the Square Root. 


If the Number be a Decimal, . 25 19. 39794 
add ten to the Index, and then .5 26 
halve it, as here. 


The third . of the Log. of the Nundergine, 
is the full Log. of the C ube Root. 

If the Number be a Decimal, . 25 29. 39794 
add twenty to the Index, and . 63 62908 
then divide by three, as here. 


6. To find a mean Pr odortional due 1c 
Numbers. 
Add their Logs. together: Half the Sum is the 
Lok. of the mean Proportional: 
When one is a Decimal, if the 12. 1 7918 
Sum of the Indices be ten, as here, . 25 9 30794 


or above; caſt away ten, and then 780177 


halve it; if it be not ten, add ten 1.732 © 23856 
to it, and then halve it. 5 


3+ To. find tano, or more meas Propertiongls + 

between two Numbers, 

-This, in-Caſe of a Decimal, was fomethiag 
perplexed, as you ma ſee 1 in Mr Wingate $ Arr. 
tificial Arithmetick: t is now, dy the aforeſaid 
1 ol Mr Townley 48 ay as it * 
uſef 

Subtract the Log. of the Lefs | 
Number out of the Log, ,of the, 12. 1. 6251 
greater: The Remainder divide 25 9. - 39794, 


a N. umher ter One, 1.68124 
x the RAT I 420 
faught.; as hexe_ by 4 for there 


| 5 23 
16 00 , * 2 No * 
8. . * & # . # « ® _ 
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This Quotient added to Means. 


the Log. of the leſs Number; 207 
the Sum is the Log. of the 9 Mx 
firſt Mean; to which adding —_— 
again the ſaid Quotient, the * +050 _ 


Sum is the Log of the ſecond 
Mean. And ſo forward for as? 1732 0.23850 


many Means, as the Quo- 4 
tient was at firſt ordered for. 3 4.556 0.65887 
8. Te find the Lig. of a Vulgar Fraction. 

| SubtraA the Log. of the Denominator out of 
the Log. of the Numerator, the Remainder is 
the Log. of a Decimal equi- 


valent to the faid vulgar 0.47712 
Fraction. 0.60206 
75 9.87500 


9. To find the Leg. of a Number with a Vulgar 


FLIER annexed. 


Suppoſe it to be 12 2 ; change the Number 
into an "improper Fraction, by multiplying the 
whole Number by the Denominator of the Frac- 
tion, and adding the Numerator to the Product, 
the Sum is the Numerator of 
the improper F raQtion, », Id 1.69020 

0.60206 

Then ſubtrac the Log. of 12.25 1.08814 
the Denominator out of the 
Log. of the Numerator, as before; the Re- 
mainder is the Log. of the ſaid Number, with 
Decimals, equal 2 the ſaid vulgar Fraction 
annexed, 

I have, as am Appendix to this Part, adjoined* 
the uſual Decimal: Tables, and compriſed them 
into five: Yet the Uſe of them is as eaſy as if 
they were all ſingle. 

The Integers, or Wholes, are ſet on the 
Top; and the Parts follow in order, with their 
Decimals annexed, TABLE 
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25 
TABLE I. 
A Table of Engliſtf Coin, a Pound Ster- 
ling, alſo Troy Weight, an Ounce ; Integer. 
TX | 
2Z AEF TS 9. Reſidue of 
< =S[2.|1S-%] = |=] the Table 
<E13||5s 5 8 f 
— >. — 7 —— 
TFE F e 
— — — — | > 3 
10 95] 3 0489582 =» 8 I 
18 |.g | 2 047916623 =] = |” 
17 85 1 | 046875 | [BJ 
16 |8 || 11 045833322] 5 [9208333]10 
I5 75 3 .0447916 3 0197916 
14 ½%/ 204375, K 2601875 
1365 7 0427083 1 6177083 
12 6 10 041666620 4.016666 8 
11 55% 3 6040625 3 015625 
10 (5 2 03958339 2 [9245333] 7 
9 |.45] 2 | 2355416] 1 | 013541 
8 [4 || 9375 ff 3125 | © 
35 3 | 9364583] || 3 [21458 
| & 3 2 | 0354166 17 2 0104166 5 
5 25 1 0343751 009375 
x 28 03333336 2 008333304 
3 150 3 03229160 U 3 07291 
21 2.03125 5 2 [00625 | 3 
1 |.og|| = 0302083 1. 05208333 
— — 7 02916666140 1 8 2} 
3028125 3 003125 
2 . 0270833 1310 2 0020833 11 
x |.0260416] || x 0010415 2} 
6 025 12 x |.0005208 2] 
3 |-0239583 | 
2 |.0229160[11 
1 {.0218756] || _ | 


TABLE 


26 


r 


TABLE 


Averdupois great Weight, One hundred at 
1124. Integer. 


OF 
Il. 


r Decimals. NE 8 
ters. ; ; 
7 ö 
2 ay The Refidue of the 
I 25. Table. 
— D 3 
27 [ 241071 Ounces. Decimals. | 
26 2321428 15 | .co83705 
25 2432143 14 0078126 | 
24 2442857 I3 | -0072545 
- RB - |, 2053571 I2 . 0066964. 
22 | -1994286| 11 0061384 
21 1875 10 | .0055803 
20 147857144 [ 9 | 0050223 | 
19 | . 696448} | 8 | 0044643 | 
18 11607143 7 90390 
17 15 15 7, 1 © 33482 
46 | -14285714 5 | -a027902 , 
a5 4339286 4 | 02232 
1 225 | 3 | 000 6741 
„3 60714] ] 2 9011161 
. 1 1 ng > 15 .Q005;58 ; 
11 [09821433 | Quar-j  . © | 
10 8802837 Iters. a | Deciopals t 
9 4 -003571 | A 
$ 071428666 3 Oo 1 
7 | 0625 1 2 2 900279 1 
eee 
5 0446428 145 [ 
4 a 0357143 
3 25½857 
2 91785211 | 
N 1 908928 ö — 
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"TABLE II. 
Averdupois little Weight, one Pound | 
long Meaſure, one Yard or Ell, * Integer, 


Pans] | 
T2 | 


.00097 5 21 
4 | 


; * N trs. 3 
. FT if The Refidue of the 
4 Nails. Tabl:. F 
151 9378 J 3 . 1 
n 
— * 8 Decimals. Nails 
| 21 6875 1: >< of 10 
10 625 2 15 0585970 
9 5625 1 14 0546875 
8 5 2 t 13 4 0507812] | 
7, *4375  #$ j&' 2 | "0009529 | 
6, 5 2 | 111 429687 5 
5 3125. 1 | 10 [|.0390625}F _ 
| 4 25 88 9 0351502 ö 
3 1875 13 V 1.03125 2 
2 125 1E 2 . 0273430“ 
i| I 0625 | KT £5] 4 .02343751 
* 5 J. 0195317). 
| ee e be 4 |.015625 2 
1 3 []-o17187} 
| Mr Fg as -2 |-o07BIps| | 
J- f_ <2 2 Les i 
— — 5 


© „ „ 


TABLE 
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3 — 
| TABLE W. || TABLE V. 
Liguid Meaſure, — Dozens, or Groſs 3 1 . 
one Gallon 3 Time, one Year, [ate 
Dry Meaf: ire, "Ov Long Men. i Foot 85 
one Quai ter, Pence, 1 ͤhilling .“ 
Pints. Decimals. Buſh Dozens Decimals Inch. 
7 _ 2 Months . 
6 1 75 | © 11 4.91666 7 11 
5 525 |5 || 10 (83333 3] 10 
4 5 5 (4 
; 355 3* 18 06666 8 
225 2 7 (58333330 7 
I nie et | 6 
] 5 ˙41 1 
— 0 r PRE 4 2333330; 
5 3 725. 3 
3 $1 op 4 2 1666667 2 
i | 0312501 - 29933333 _ 
N Orrs. Parts. Decinial and 1 
Decimals.| of q! Fan. 
414 | Peck. — 1 
| 76234375 4 | 11 J. 0763889 
\ ” * 30 LOO [ 
| [015625 * 9 06 bis 3 
2 05555560 
Decimals. Pinis 7 0486111 
oo 58 594 3 6 | 0416667] 2 
| | 003906 2 5 0347222 | 
[.oor9531] 1 4 [0277778] | 
To IT 3 0208332 1 
| 2 0138889 
Ty _3_C0obg44g 


Days 
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——_— 


Days belonging to the Table of Time. | 


Days 1 Decimals. 5 4 Days. Decimals. 
30 | .08219178 15 0410959 
29 | -070452 14 | -0383562 

280767123 13 | -0356164 
27 | -0739726 12 | .0328767 I, 
26 | .0712329 111 .030137 | 
25 | .0684931 10 | .027 3972 
240657534 9 | 0246575 
23 | .ob30137 8 | .o219178 | 
22 | .060274 7 þ .0191781 
21 | .0575342 6 | .0164383 
20 | .0547945 | | 5 | -0136986 
I9 | .0520548 4 | -0109589 
18 | .0493151 3 | .0082192 
17 0465753 2 0054794 

| _16 | .0438356 11 -0027397 ] 


8E 


To bring Decimals into known Parts. e 


— the Number of Parts in one Integer, 
and the Decimals together: From the Product 
cut off ſo many Figures to the right Hand as are 
in the Decimals (as you are directed in Multipli- 
cation of Decimals.) The Reſidue to the left 
Hand are the Parts ſought ; and the Figures cut 
off are a Decimal of one of thoſe Parts, to be 
reduced the ſame Way into the next leſs Parts, 
if there be any, or if there be need. If nothing 
be left to the left Hand, there is not one of 
thoſe Parts in that Decimal : Therefore account 
it cut off, and proceed to find the next leſs Parts, 
as before. 0 $34 Wor 
The making the foregoing Tables is by di- 
viding the Numerator of the vulgar Fraction, 
which repreſents the Parts by the Denominator ; 
the Quotient is the Decimal. So 75 being the 
| vulgar 


< — ——— —⅛—⅛ — — 
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vulgar Fraction of eleven Shillings | or eleven 
Penny Weights ; if you divide 11 by 20, the 
Quotient .55 is the Decimal : So that half the 
Number of I or Penny Weights is the 
Decimal. Allo. % being — vulgar Fraction 


of 6d. f, or of 26 Farthings; if you divide 26 
by . tbe Quotient .q270830, c. is the 
ima | 

Yet you ſhall not need Diviſion for every De- 
cimal; for ſome are found by halving the Inte- 
Be or 1; and ſo continually : So are found the 

cimal of one half, one. quarter, one Half 
quarter, &c. Some are found by halving a De- 
cimal before found: So balf the Decimal of a 
Shilling, is the Decimal of Six pence; half of 
that, the Decimal of Three-pence, &c. Alſo 
one third Part-of the Decimal of a Shilling, is 
the Decimal of Four pence; and the half of 
that the Decimal of Twa-pence, &c. and the 
double of it the Decimal of Eight-pence. Like- 
wile the Sum of two, Decimals, is the Decimal 
of the Sum of the two Fradtions, whoſe Deci- 
mals they are; and the Difference is the Deci- 
mal of their Difference. 

Some of theſe are of one 3 and forme of 
more: Few Tables have them to above leven ; 


and moſt ordinary * may be refolved to 


a ſufficient Exactneſs, if you uſe but four; re- 
membring the Direction above given, viz. If 
the firſt Figure of thoſe left out exceed 5, to 
add a Unit to the laſt of thoſe you retain. 

If the Anſwer of a 'Queſtion be in Money, 
three Places-of Decimals give it to nest a Far- 
ching, as is ſhewn after Part 4. Pr. 5. 

Now for the Uſe of them in a n ot 
two. | 
. 304 b Gwe: Gn e y 
= 3 youP Weight, and 19 Grains? 

Having, 


1 
”" 
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Having added the Decimals of the Parts, the 
Queſtion will ſtand thus: 


ip I. "627 8 
: 0.2645833 : : 7.1895833 : 1.9022 
The Prode or pets is 11. 9022, c. 
Which is 1J. 18s. od. 2 ,. near. 


If you leave out the three laſt F igures in ach 
Decimal, with the Conditions above-mentioned, 


the Numbers are, | 
ou. . ou. 


1: 0.2646: 2636 


And the Anfwer i is 11. 9023, Ge. Giflecing en 
the other inconſiderably. 

2. To compute ſimple Intereſt for any Sum, 
Rate, and Time, Having put the Parts, if 
there be any, into their Decimals ; multiply the 
Principal and the Rate; from the Product cut 


off the due Decimal, if any, and two Places 


for the Diviſton b by 100: This Produd fo or- 
dered is the Intere | CA U 
you multiply by the Time, (be it more or leſs 


than a Year) the Product (the due Decimal cut 


off ) is the Intereſt for that Time. 
Examp. 4. What is the ſimple Intereſt of 


1324. 78. 6d. for 2 y. * 22 d. at 6. in the 


Hundred? 

The Decimal of = 6d. is. 355; which be- 
ing annexed to the Whole Pounds, the Principal 
will be 1321. 375 ; which multiplied by 6, and 


the Product ordered as directed, it will be . 9425. 


or 7, 187. 104. 1. near, for the Intereſt for 


one Tear. But that not being the Sum ſought, 
multiply the ſaid 7.94ag and the Time, viz. 


29. 3103, the Product 18. 221 is the Iatereſt 
ſought, Te. 18], 67. IId. | 


Ex. 2. 


due for one Year; which if 


A ˙ ˙—‚vʒ: we — 


þ 
l 
2 
| 
| 
[ 
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Ex. 2. What is the Intereſt of the ſaid Sum 
for two Months and ten Days at the ſame Rate ? 
Multiply the ſaid 7.9425 by .1941 the Decimal 
of the Time, the Product 1/. 5416, or 11. 10s. 
10d, is the Intereſt ſought. | 

But the great Convenience of Decimals is, 
that their Logs. are ſo eaſily found; as is already 
ſhewn in this ſecond Section. So that by the 
Tabulæ Lagaritbmicæ, mentioned in the afore- 
cited Place, any Queſtion, whoſe Numbers 
(whether Whole, Mixt, or Decimals) exceed not 
ſix Places, may be ſpeedily reſolved : Mr Town- 
ley's Indices of the Decimals freeing us from 
Perplexity of different Rules. As in the two 
laſt Examples. = 


To the Arith. Com. Example 1. 
of the Log. of 100, | 


viz. 8.0000000 add 100. Ar. Com. 8. 


the Log. of the Prin- 132.375 2.1218052 
cipal, and of the Rate; b. 0.7781512 


the > is the Log. 79.2425 "I: -0.8999571 | 
Yeu, To which 2913 | 3636683 
Log. if you add the 18.3498 1.263254 
Log. of the Time, | 
this Sum ſhall be the 1 Zo 
Log. of the Intereſt 100. 7+ Com. 8. | 
for the Time. 132.375. - 2-1218059 
6. 0. 7781512 
ä 1941 9.288025 5 
Or without ſeek- 1.5416. 0. 1879820 
ing the Intereſt for e St 
one "Year. To the ſaid Ar. Comp]. add the 
Logs. of the Principal, Rate, and Time, the 
Sum ſhall be the Log. of the Intereſt demanded, 
as in the ſecond Example *s van 
3. Compound Intereſt for any Principal, Rate, 
and Time by the Logarithms. 
1 In 
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In this Propoſition the Excellency of thoſe 
Numbers appear; ſuch Queſtions being reſolved 
by them with great Eaſe and Speed ; but by na- 
tural Arithmetick not without conſiderable Time 
and Troubles ©: ; - 

Deduct the Log, of 100 * the Log: of 
Le and the Rate added together, as 105, 106, 
The Difference multiply by the Time: 
wu the Product cut off the Becimal, if there 
be any: The Remainder add to the Logarithm 
of the Principal; the Sum is the Logarithm of 
the Principal and Intexeſt required. 


\ Example. \ 


\'Let the Principal, Rate, and Ti ime be as in 
the former of the 
two laſt Queſtions. The Difference 253058 
Purſuing the Rule, The Time ' 2.3103 


as you ſee in the The Product 584639. 39-8974 
Margin; the Sum 192.3785 2. 1218059 
of the Principal and 584639 
compound Intereſt 81.45 . . 
is 15 10. .. . 

It ſeems by this, that the Totereli of DP! at 
ol. per Cent. by the Year, is not fully amounted 
to 3. in fix Months ; for- if you multiply the 
aforeſajd Difference by 5, the Decimal: of fix 
Months; and, | having cut off one Place, add 
the Reſidue to the Log., of 100, the dum will be 
2. 0126529 ; which is the Log. of eee W 
is: 102), -195, 14. 72 bi in 
„Iwill. add tl or tree! Examples e 
Webs: Lhage. will be mn. 


wt is LR 1305 ES Diner £x 
Pei 9 8 ot and ng Id, 46 3/ 
35 6d. INC cimals 
. il 25 5 


* BU me 
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2 I. | J. +4447 
. 175 128.3 33125 : : 89.52 


4 4 e 
Pacit, 59. tg 00. 2 28, 33125” 1.452267 


90.955 1 4 


| (l. . 4 
2. If 4 9 12 of Gold coſt 14 10 93 

What is that the Ounce? ß 
ou. FA e. 5 | 


TheNumbervare 4-475: 14 51875: 1: 3.2444 

„„ & 4-475 Ar. Com. 9. 3492070 
Facit, 3 04 10 2 14.551875. "2" _x:16192 gt 
3.2444 55111357 

3. At 6s. 3d. the Ounce; how much 8 lver 
pie will 5, 39. 6d. buy? "FS 351 . 
J. ous l. . 

' TheNumbers a are o. 3125: Iz: 1841552 16. 56 


eM. P. gr. 3125 AriCompl. 0:50515 


Facit, 16 11 ferns near. 5. 175 . 2 


ö 1 have hem: but ar Piguwbie Gi aſt Exams 
ple. If I had uſed no more in the other, the 
Difference: treat cory -been kitle' or . 
able; as vou m nd, if you pleaſe to 
yourſelf ſmall Trouble: yo 2 0 Ros 
Theſe thus premiſed, I ſhall Anne bönt g the 
Deſctiption and D ſes of the Rule in ſevetab Meta- 
ſures; 3 e 
viz. + one, Longing to Fa three 
ters: — 


are im * 


+ Quarter, 5 


„ Betz %FY 


_ E 


nl 
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But if they, be Parts of Parts, otber Decimals 
belong to them, as youſee | in the Tanten 


The bien 27 the Rule (hp bg 
H 18 Rule is different from at described 
by Mr: Ciggeſul, and which ws aff 

= made uſe of in the former Editions, -but 
now is laid aſide, as not being ſo comphete ; 
for his made uſe of both Sides of the Rule i in 
working Propottions, Whereas this makes ufe 
but of one: Which is not only a great Advan- 
tage in the Performance of the Operations, but 
alſo reſerves the other Side. for the Lines made 
uſe of in Scamozzr's. Architecture, for the ready 
finding the. Lengths and Angles of Rafters, &:3 

Of which more in its proper Place. 

Therefore in Fig. I. to give a Deſcription of 
that Side of the Rule, which gives a Solution to 
all Mr Coggeſball's Propoſitions, there is a Piece 
made to flide in and out, having on each Edge 
thereof a Line of Numbers in two Len = 
viz. from i at the Beginming to 1 in the 
_ which is eſteemed one Length; ; 1 

1 in the Middle to t at the End, ihe other 

There are alſo; adjoining to this Piece twa 
Lines, on one Side, a Line of. Numbers ia; 14 
Reſpects like like thoſe jul deſcribed ; and on tho 


2 4 Lin 75 * 45 . 8 % 10, 
„ 40, ca ed and; when 
het leafure of vp 


Girt Line. 


L * F 


Timder in coptrncd, th 


LI 
I = „ 
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The Lines of Numbers on the ſliding Piece 
and that adjoining thereto, are divided between 
1 and 2 into 10 Parts, and each Tenth into 5 
Parts; between 2 and 3 into 10 Parts, and each 
Tenth into 2 Parts; from 3 to 4, and from 4 to 
5 it is the ſame; from 5 to 6 into 12 Parts only; 
and ſo on to 1 in the-Midtr. [The ſecond 
Length or Radius is divided exactly like the firſt, 

The Girt Line from 4 to 10 has each Tenth 
divided into 2 Parts, and from 10 to 40 1 
Whole into 4 Parts; alſo the Diviſions 37, 
and 39, with their Halfs and Quarters, are 5 


on betore 4 at the Beginning. of this Line, and 


cut, as in their proper Places, towards 40 at 
the other End of che Line; , from whence the 
iviſions are carried onto 45, each Diviſion be- 
tween 40 and 45 being divided into two Parts. 
There is upon the ſame Side of the Rule, but 
upon the other Leg, a Table, whereby you may 
know, by Inſpection, what a Load of Timber 


will amount to at any Price between 64. and 25. 


per Foot, reckoning 50 Feet to the Load. 


f Example =: 
At 90d. per Foot, a Load of Timber will 


come to 11. 175. 6d. 


E rnb. 2. 


At 2 | ger root, a lsa will amount to 
21, 25, 84, Fo. 106 [ ; | 


When the Rex. is opened, 00 uh to Sides N 
one right Line, you will find that"the Back or 


outer Edpe thereof is ae 0 10 divided ; that 
is, esch Foot &'Uivided into ro 


quat Parts, and 
exch Part into 10 'more, by * means the 
Rule is divided into $ a Parts; and With 
this Line Lmean Dith d' de taken, | 


when I ſpeak of Foot — nn 


FT 8 Next 1 


ill 
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Next to this outer Edge, on the other Side of 
the Rule, where Scamoxzi's Lines are, is a Line 
of Inches decimally divided, and conſequently 
each Inch is divided into 10 equal Parts, which 
is for Gauging, 

Note, On the Back-ſide of the ſliding Piece i 18 
a Foot Rule, whoſe Inches are divided into 
Halves, Quarters, and Half-Quarters. 

That Line of Numbers upon the ſliding Rule, 
with that Line of Numbers which is next to it 
on the fixed one, is in this Book called the dou- 
ble Scale. 


SECTIVVTS *L 
Of the Line of Numbers, commonly called 


unter's Line. 


The proper Numeration of this Line I ac- 

count, 1 at the Beginning; and fo by 10 in the 
Middle, to 100 at the End. 
But for the better underſtanding this Line, 
ſee here the Degrees of Number from Unit on 
either Side, as they ſtand on the Line; that is, 
increaſing from [ef Hand to right, 


Thouſ. pts. Hund. pts. Ten. pts. Unit. Ten. pts. Hund Thou, 
001 OI. 1 I. IO. 100. IO000, 


Where you ſee, how they increaſe on one Side 
from Unit, and on the other Side decteaſe from 
the ſame in a tenfold Proportion. So that if 
you ſet any one of them at the Beginning, the 
two next following ſhall be, one the Middle, 
the other the End. As if you call 1 at the Be- 
ginning one tenth, the Middle ſhall be 1, and 
the End 10. If you call one at the Beginning 
10, the Middle ſhall be 100, and the End 1000. 
But if it be not otherwiſe limited, account it, 
as I faid before, 1, 10, 100. 


C A 
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On that Line of Numbers which is on the 
moveable Rule, at theſe Numbers following may 
be Pricks, for the more ready finding them ; 
they being firft Numbers, or Centers, as they 
commonly call them. | 

At 9 for Yard Meaſure, , 

At 12 four Points thus, . for Plank or 
Board, and Glaſs. ? 

At 144 alfo for Glaſs, 

At 160 for Land Meaſure. | 

At 272, 25, or 272 for Rod Meaſure of 
Brick-work at 1 f Brick thick; for the Decimal 
.25 equal to may be omitted without confider- 
able Error. 

At 204 for two Bricks thick, and other Points 
or Cuts for other Thicknefles, if deſired. The 
finding whereof is ſhewed after, | 

At 282 for Ale-Gallon Meaſure in ſquare and 
oblong Veſſels. And others may be ſupplied, 
as any hath occaſion for them. | 


SECTION II. 


Of the Square or Girt Line. 


T HIS is no more but one whole Length of 
the Line of Numbers, but at a double Ra- 
_ dius, it being exactly equal to the Lines of 
Numbers on this Rule, which are in two 
Lengths. 

In the Numeration of it, when occaſion re- 
quires, you muſt account 10, 20, 30, to be 
I, 2, 3; as alſo 4, 5, ©, 7, Cc. to be 40, 50, 
| 60, 70, &c. 

At 12 on this Line let there be four Pricks, 
as at 12 on the Line of Numbers: At 17.15, 
the Wine Point, marked W. At 18.95, the 
Ale Point, marked A. Theſe are put on by 
the Workman. 


At 


. e - » kao 
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At 10.635 may be a Point like the Gauge 
Points, for finding the true Content of a round 
Solid by the Girt. 


At 13.54 ſuch another, for finding the Con- 
tent of a Cylinder by the Diameter, 

At 41.57 another, to ſhew how many Inches 
in Length make a Foot Solid at any Girt or 
Square not exceeding 40 Inches, 

Theſe may be put on thus : 

For the firſt : Set 12 on the Square Line ts 
14 on the Line of Numbers ; againſt 11 on the 
Line of Numbers mark this Point. 

The fecond : Set 12 on the ſquare Line to 11 
on the Line of Numbers ; againft 14 on the 
Line of Numbers mark this Point. 

The third : Set 12 on the ſquare Line to 1 
at the Beginning of the Line of Numbers; 
* 12 on the Line of Numbers mark this 

oint. | | 

Theſe, or any other mentioned hereafter, cut 
with a ſharp-pointed Penknife in two Places, as 
the Gauge Points, and ſtrike in with your Fin- 
ger ſome Sallow Coal fine ground with Linſeed 

il, and then wipe the Rule clean. | 

Both theſe Lines are put on from the Loga- 


rithms. f 
The general Uſe of double Scales. 


T is chiefly for the working the Rule of 
* Three, or having three Numbers given, to 
find a fourth Proportional, it including Multi- 
plication aud Diviſion ; for there is no other 
Difference, than that in theſe two an Unit is 

one of the three. ü 
To find this fourth: Set the firſt Number on 
the ſliding Rule to the ſecond on the Line of 
Numbers on the fixed Rule; againſt the third 
| C2. Numb: 


, z ; 


| 
| 
[. 
| 
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Number on the firſt of theſe Rules, 1 is the fourth 
on the ſecond Rule. 

Example. If 2 give 3. what ſhall 6 give ? 
Set 2 on the firſt to 3 on the ſecond ; againſt 6 
on the firſt is ꝙ on the ſecond. 

Wherefore when J ſay, ſet 2 to 3, againſt 6 
is 9, I mean as in the above-ſet Example, tho 
I name not the firſt or ſecond Rule, yet you 
may note that the moveable Rule is for the moſt 
Part the firſt. | 

So in Multiplication, 1 being the firſt Num- 
ber, ſet one to either of the two Numbers to be 
multiplied, (beſt to the nearcit) againſt the other 
is the Product. 

In Diviſion, the Diviſor being the firſt Num- 
ber, ſet it either to one, or to the. Dividend, 
againſt the other is the Quotient. Examples of 
both you will meet with after. 

By this the Arithmetick of the Rule is eaſily 


underſtood, the firſt Numbers being Diviſors ; 


only where the ſquare Line is uſed, the Num- 
bers on the ſquare Line muſt be ſquared or mul- 
tiplied by themſelves; , and their Squares uſed in 
every reſpect as if they were the | them- 
ſelves, as you will after ſee. 


rn. 


To ſet the ſquare Line to his Squares, and there- 
by to ſquare a Number not exceeding 100, and 
to find the ſquare Root of a Number not ex- 
ceeding 10,000, 

I. Sea Io on the ſquare Line to 1 at the Be- 

ginning of the Line of Numbers, both 
which, if you account 1, you have on the Line 
of Numbers the Squares from 1 to 20. Allo at | 
this ſet as is moſt convenient to take the Squares 
from 100 to 2000, wiz, by accounting 10 on 

the ſquare Line 10, and 1 at the Beginning 100. 
2. Set 10 on the ſquate Line to one in the 

Middle, accounting 10 on the ſquare Line 10, 

and 1 in the Middle 100, you have the Squares 
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on the Line of Numbers from 16 to 1000 z ard 
of this you will have moſt Uſe, 

3. Set 10 bn the ſquare Line to 10 at the End, 
accounting 10 on the ſquare Line 100, and 10 
at the End 10, 00; ſo have you on the Line 
of Numbers the Squares from 1400 to 10,000 ; 
and againſt all the Squares, at every Set, his 
own Root upon the Square or Girt Line. 

Example. I would know what is the ſquare 
Root of 380? 

Set 10 on the ſquare Line to one in the Mid- 
dle, (according to the ſecond Direction) againſt 
380 0 on the Line of Numbers is 19.5 near. 

SECT. V. 


Direction concerning. the Shortneſs of the Lines 
on the Rule, 
N working theſe Proportions on the double 
Scale, if 5 you uſe half of either the ſecond 
or third Number inſtead of the whole, you will 
_ half the Content; if you uſe the Half of both, 
1 only a Quarter of the Content. Ne, 
Fe ſt Number muſt, always remain whole, 


2. On the ſquare Line : If you uſe. half that 
Number that is on the Line of Numbers, com- 
monly the ſecond, ( being ordinarily Lengths or 
Depths) you have half the Content. 


If half of that on the ſquare Line, commonly 
the third, (being ordinarily Sides of Squares, c r 


Diameters) you have a Quarter of the Content; 


if you halve; them both, ycu have ,only one 
Eighth of the Content. 
3. In finding a mean Proportional; half the 


Extremes give half the Means, and a Quarter 


gives a Quarter. Theſe may be, more exactly 
celined, and multiplied accordingly. 
This Direction alſo may be uſeful to you in 


woken by the ſquare Line, when. at ay: Time 


the third Number ſtandeth be yo nd the Line of 


Numbers; and removing the irt to the ſecond 
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in the other Length, ſets it farther off, For 
then, 

1. If the firſt be a fixed Number on the ſquare 
Line, as 12, and the Gauge Points, &c. ſet it 
to half the ſecond, and double Content. 

2. If the firſt and fecond be fixed, as in find- 
ing the ſuperficial Content by the Diameter, uſe 
half the third Number being on the ſquare Line, 
and quadruple (or multiply by 4) the Content. 

Theſe Products are the 4th Numbers ſought. 


8 


— — — — 


PART III. 
PEDE'E 


To meaſure und Timber the conimon 


Eafure the Length in Feet and half OY 

and (if the Cuſtom or Agreement be ſo) 
in Quarter ; then back again half way, where 
girt the Tree with a ſmall Cord or Chalk Line, 
double this Line twice very even. This fourth 
Part of the Circuit, (which in this Treatife I 
call the Gitt) meaſure in Inches, halves and 
quarters of Inches. And this obſerve, that the 
Lengths be given in Feet, the Girts and Sides 
of i in Inches. 

So have you three Numbers given, wy 12. 
always the firſt, the Length always the fecond, 
and the Gitt or Side of the Square the third; 

To come now to the Rule: Set 12 on the 
Girt Line to the Length on the Line off Num- 
ders; againſt the Girt on the Girt Line is the 
Content on the Line of Numbets. And this is 


the general Rule. 
| Now there deing two Cafes, one ben 2 the 
rſt Set the Girt is againſt ſome Part of the Bine 


of Numbers, he other hen it is not, ſo that 


12 


— a Sa BS a - 
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12 muſt, be removed ; I will. give you. ſeveral 
Examples of both, obſerving that the vulgar 
Fractions before+meutioned, as alſo all Deci- 
mals, always follow the. Number they belong to 
betore the Name thereof. 


CASE I. 5 
EXAMPLES. 


r. A Tree is 20 Foot long, and 15 Inebes 
girt, ſet 12 to 20, againſt 15 is:31 3 Foot, on 
31 Foot and a Quarter. * 29 

2. A Length is 8 + Foat, the Girt is 34 4 
Inches; ſet 12 to 8 x, againſt 35 4 is 75 Feet 
and almaſt an half. | | 3 | 

3. ALength is * aot, the Girt 42 f Inches 
ſet 12 ta 15, againſt 42 + is 188 Foot, | 

4. ARall is 15, Foot long, the Girt 3 Inches; 
ſet 12 to 15, againſt 3 is 9 Tenths of a. Foot, 
and more. 5 1 

5. A Length is 9 2 Foot, the Giit. 39 2 
Inches; ſet 12 to 9 4,, againſt 39 2 at the Ber 
ginning of the Girt Line is 104. Foot. 

6. The Length is. o 62 Foot, the Girt 35 


Inches, ſet 12 to the Decimal-.62 in the fiiit 


Length, againſt 35 is 5 4 Foot, which may 
ſerve for a ſhort Cut of a Tree. Fa 

If this Length had been propounded 7 Inch- 
es, it muſt have been tuned inta Foot Meaſure 
thus: Ou the double Scale ſet 12 on the ſiding 
Rule, to 100 on. the Line of Numbers on the 
fixed Rule; againſt the Length in Inches is the 
Length in Foot Meaſure, equal to 625, af a 
Foot; but if it lies before you, meaſure it by. 
the Line of Foot Meaſure on the Rule. 


C49 & IL 


If at the firſt Set the Girt is beyond the Line 


of Numbers, remove 12 to the Length in the 
F C 4, s other 
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other Length thereof. Which Caſe may alſo 
happen in Gauging, Sc. | | 
Example 1. The Length is 18 Foot, the 
Girt 31 Inches; ſet 12 to 18 in the firſt Length, 
— ( PTS 37 20 

2. A Rail is 15 Foot long, the Girt 3+ 
Inches; ſet 12 to 15 in the firſt Length, againſt 

2 is 4 Foot, and alittle more, viz. 1.27 Foot, 
A Wrong is 6 & Foot long, and 4 J in Girt ; 
ſet 12 to 6 7 in the ſecond Length, againſt 4 Z is 
above eight Tenths of a Foot. Theſe Exam- 
ples may be ſufficient. £1154] 

Note 1. 

If you would find the Content of a great 

Piece of Timber immediately in Loads, at 40 


. 


Foot to the Load, uſe half the Girt inſtead of | 


the whole. Example, A Length is 15 Foot, 
the Girt 42 f Inches; ſet 12 to 15, againſt 
21 is 47, whereof the 4 is 4 Loads, and the 
7 is 28 Foot. f 
If by this Way you meaſure Timber, whoſe 
Girt is above 40 Inches, as alſo the Piece in 
Caſe 1. Ex. 5. which, without the ſaid Sub- 
diviſions, and placing 38 and 39 before 4 at 
the Beginning, are not reſolved by the general 
Rule. 
But if you would have the Content of theſe 
Pieces in Feet, multiply the Content found by 
4, the Square of 2, by which you divided your 
Girt; ſo 47 multiplied by 4 is 188 Foot. 
8 
To what Length ſoever you ſct 12, 17 will 


ſtand to the Double thereof, 8 f to Half there- - 


of, both a little over ; alſo 24 will ſtand to the 
Quadruple thereof, and 6 to a Quarter thereof 
exactly; and the ſame Proportion the Content 
bears to the Length at any of theſe Girts, viz. 
- at 17 Inches Girt, the Content is double to the 
| Length ; 


4 
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Length; at 8 | Inches Girt, the Content is but 
half the Length, &c. | | 

| Note 3. 
If you would find theſe Contents by natural 
Arithmetick, ſeeing 12 and the Girt, viz. the 
firſt and third Numbers, are on the ſquare Line, 
according to a Hint given in Sect, 3. of Part 2. 
multiply the Square of the Girt by the Length, 
and divide the Product by 144, the Square of 
12, which is your conſtant Diviſor, the Quo- 
tient is the Content. F 
So in Ex. 1. Caſe 1. the Square of 15, vis, 
225, multiplied by 20, and the Product 4500, 
divided by 144, the Square of 12, the. Quotienc 
is 31.25, the Content. 1 
y the Logs. to this general Gen. Leg. 7.84164. 
Log. 7. 84 164, add the Log. 20 1.30103 
of the Length and the Log. of IPs 4 
the Girt twice; the Sum is, 15. 1. 17609 


The Log of the Content. 31.25 1.49485 


PAOF I | 
True Meaſure of round Timber or Stone by: 
"gt OY TOR „„ 
Ecauſe this common Way of meaſuring round 
Timber giveſh not a true Content, but al- 
ways too little, (though it ſtill be generally uſed) 
I have given you a Point, and ſhewn how you. 
may put it on the Rule, which ſetting to the 
Length inſtead of 12, the Girt ſhall point you 
out a true Content, accounting it a Cy linder, as 
the ſaid common Way alſo doth, 
Example. Let the Length be 10 Foot, the 
Girt 15 Inches; ſet the faid Point marked at 


10, 635 on the Square or Girt Line (which you 
may caſſ the true Point) to 10; agaiiift 15 you 


bave 20 Foot less by about one Tenth 3 where- 


_w_ I" 
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as the common Way giveth but 15 Foot, and 
A little above an Half. E 
The general Logærithm anſwering this Point 
is J. bye, to be uſed as before. 
Thus far by the Length and Girt: Þ ſhall 
only add, that the common Mealure is to the 
true as 11 th f; ſo that if you ſet 1T on the 
double Scale to any Number of Feet or Londa 
meaſuttd tht cohtrhon Way, 14. Mall point to 
the ttue Content of the ſame 3 and if you ſet 14 
to any true Content, againſt 11 is the Content 
of the common Way. 
"PROP. At | 
Having the Length of a Oylinder in Feet, and the 
Diameter in Inches, to find the Content in Fett. 
SET the Point 13.54 to the Length, againſt 
the Diameter is the Conte AH. Let 
the Length be 10 Foot, and the Diameter 20 
Inches, fer 13. 54 to 10, againſt 20 is 24,32 
F 00t ; the general Log. is 7.73676, to be uſed 


as before. . 1 
PROP,.IV... . _ 
Having the Length ＋ * ſquare Solid in Feet, and 
the Side of the Square in Inches, to find the 
Cement in Feet. ; 
SET 12 to the Length, againſt che Side of 
the Square is the Content. The Caſes are 
as in round Timber; the Examples alſo will 
ſerve, accounting the Girts to be Sides of Squares. 


| To find a medi Proportional betiueen teuo 
Number. 


gET the greater of the two-Numbers on the 
— ſquare Line to the fame on the Line of Num- 
bers, againſt the leſs on the Line of Numbers is 
the mean Proportional an dhe ſquare Line. 
. . Or 


6 
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Or ſet the leſs on the ſquare Line to the ſams 


on the Line of Numbers, againſt the greater ON 


the Line of Numbers is the mean Proportional 
on the fquare Line. One of theſe will not fail. 
Examples follow.in the next, , 
PROP, VI. 
Unequat. ſquared Salidt. 

Eafure the Length in Feet, the Breadth and 

Depth in Inches; then find a mean Pro- 
portional between the Breadth and Depth, as is 
taught above; and it will be the Side of a Square 
equal to the Baſe or End; which having found; 


meaſure the Piece as ſquare Timber. 
Example 1. In Timber, whoſe. Length let 


be 10 Foot, the Breadth 21. Inches, the Depth 


8 Z Inches; ſet 21 to 21, againſt 8 1 on the 
Line of Numbers is 13.36, or 13a Quarter and 
half Quarter near; or ſet 8 f to 8 2, againſt 21 
on the Line of Numbers is the ſaid 13.36; then: 
ſetting 12 to 10, againſt 13. 36 is 12.4 Foot, 
Example 2. In Stone, which let be 6. 35 Foot- 
long, 36 f Inches broad; and 5. 7 Inches deep 3. 

ſet 36 4 to the ſame, againſt-5.7 on the Line of 
Numbers is 14, and ſomething ſhort of an half; 
then ſet 12 to 6.35, againſt this. Mean is 9.2 
Foat near. | 
This Mean, in Caſe of a Fraction, ſhall give 
you no Trouble; for if with a Pencil, Chalk. 
or any thing that may be wiped out without Da- 
Wage to p@ur Rule, {let it not be Ink) you make: 
a fine Mark on the ſquare Line at this Mean, 
and then ſet i a to the Length, this Mark, with-- 
out defining it, ſhall point out your Content. 

„ IR 
Solids: of a Triangular Bſe.. 

F. ND a mean Proportional between the Baſe 
and half the: Perpendicular; or between the 
| | | Perpendicular: 


48 oer 
Perpendicular and half the Baſe, both mea- 
ſured in Inches ; this Mean is the Side of a 
Square equal to the Triangle; then ſet 12 to the 
Length in Feet, againlt this Side is the Content, 
If two Sides of a Triangle be equal, the un- 
equal Side may be the Baſe ; if the three Sides 
be unequal, the longeſt Side is commonly the 
Baſe ; from whence the neareſt Diſtance to the 
oppoſite Angle is the Perpendicular. | 
1.1 eS'O 3 VL. | 
Solids whoſe Baſes have many equal Sides and 
* egual Angles. 
T HES E Baſes are regular Figures : Having 
the Length in Feet, and a Side in Inches, 
pet the Perpendicular from the Center to a Side 
alſo in Inches ; ſo ſhall the mean Proportional 
between the Perpendicular and half the Sum of 
the Sides be the Side of a Square equal to the 
Baſe ; which having found, meaſure it as ſquare 
Timber, | | 
Example, A Piece of Timber of eight Sides 
is 10 Foot long, the Side 12 Inches, the Per- 
pendicular 14.48 Inches, which you may call 
14 2; ſet 14 + to 14 2, againſt 48, half the 
Sum of the Sides on the Line of Numbers, is 
26.4 on the ſquare Line, or there make a 


Mark; then ſet 12 to 10, againſt this Mark is 


48 Foot, and a little more than a Quarter. 
And thus much of theſe Ways of Timber 
Meaſure, which being the main Occaſion of 
the Rule, and not depending on any thing 
which followeth, I have ſet in the firſt Place. 
”- PROP. IX, 
Having the Girt, to find the Side of the Square 
288 ha | | equal m— I 
T HIS and the two following Propoſitions are 
= wroveht on the double Scale, yet I heve 
+4 Ll bete 


| 
| 
| 
| 
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here adjoined them for their. Aﬀinity with Tim- 
ber Meaſure, and the proportional Numbers giv- 
en in them are ready cut on the Rule, and give 
Contents to an Exactneſs ſufficient in any Con- 
cerns of Timber. | | 
As 7. to 7.9, ſo the Gitt to the Side of the 
Square equal: Let the Girt be 15 Inches on 
the double Scale, ſet 7. to 7.9, againſt 15 is 
16.9 near: If you ſet 12 to the Length in Feet, 
this Side ſhall point out a true cylindrical Con- 


tent. 4 
PR OP. 0; 
Having the Girt, to hg the Side if the Square 


within near. * 
A® 1o to 9, ſo the Girt to the Side of the 
411 Square within near. Example. Set 10 to 
9, againſt 15 is 13 ; and ſo much will ſuch a 
Piece bear ſquare. (2 | 
By which you may know, before a Piece be 
hewn, how many whole Boards or Planks, of 


any Thickneſs, may be had out of it. 


From hence alſo you may ſee, that the Girt, 
tho' leſs than the Side of the Square equal, yet 
is greater than the Side of the Square within; 
toward which, moſt Timber is hewn before it 
can ſerve to any ſquare Uſes : which may be 
one Reaſon of the Continuance of the ſaid com- 
mon Way ; of which Opinion I find alſo Mr 
Henry Philips to be, in a Treatiſe on this Sub- 


1 5 
Having the Diameter, 10 find the Side f 
© Square within near. 
As .1 to 0%, or to excufe a Cut there, as 
8.5 to 6, (being Points equivalent near) fo 
the Diameter to the Side of the Square within 
near, | 


Let 
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Let the Diameter be 19.1, viz. the Diameter 
of 60 Inches Circumference; ſet 8.5 to 6 againſt 
19. 1 is near 13.5 near. 


PROP. XII. 


To 72 her many Inches in Length make a Hot 
alid, at any Girt or Side of Square not ex- 
cecding 40 Inches. 


8 E T rhe Girt or Side of the Square on the 
quatre Line to 1 at the. Beginning of the 
Line of Numbers, againſt. 41.57 are the Inches 
which make a Foot. 

So if you ſet 6, for Example, to 1, againſt. 
41.57 is 48, and: ſo many Inches in Length 
make a Foot at fix. Inches Girt or Side of. 
Square. | ; 

Ard row having done with the. Meafure of 
ordinary Timber, let me advertiſe any Reader 
that hath not ſeen much meaſured, that ſome- 
times he will find a great Difference in the Girt 
of a Tree in the Space of a Foot, more or less, 
for the moſt Part where one or more Arms have 
deen cut off; in ſuch Cafe it is neceflary to girt 
the Tree twice, nay. thrice, if there be Cauſe, 
otherwiſe there wil be Loſs to Buyer or Seller, 
Alſo they ſay, the Buyer hath Privilege to girt 
any. where between the Middle and the Grouad 
End, if it be for his Advantage. | 

| | PROP. XIII. 

True Meaſure of a Solid that tapereth ſtraigir. 
Eaſure the Length in Feet ; note alſo the 
' third Part, which you may, find by ſetting. 
3 on the double Scale to the Length; againit 
3 is the thud Part. If the Solid be round; 
meaſure the Diameters at each End in Inches; 
ſubtiact the leis Diameter out of the greater; 
hall the Difference add to the leſs Diamete 1 3 

S 


er 
it 


c 


V 
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the Sum is te Diameter in the Middle of the 
Piece. 

r, Set the 1454 to the Length, againſt the 
Diameter in the Middle is a fourth Number. 

2, Set 13.54 tb the third Part of the Length, 
againſt half the Difference is a fourth Number; 
both theſe fourth Numbers added together make 
the Content. 

Example. Let the Length be 18 Foot, the 
third' Part is 6; let the greater Diameter be 24, 
the leſs 16, the Difference is 8; half the Diſ- 
ference 4 added to the leſs Diameter 16, the Sum 
20 is the Diameter in the Middle. 


Set 13,54 to 18, againſt 20 is 39.27. 39.27 

Set 13,54 to 6, avainſt 4 is, 524, which 3824 
added to 39.27, maketh 39.794, of 39 39.794 
Foot and above ; Quafters. 

Note, That 13.54 muſt be ſet to 6 in the 
ſecond Length, as in the ſecond Caſe of round 
Timber-Meaſare the common Way, 

If the Solid be ſquare, uſe the Sides. of the 
Squares at each End in every Reſpect as. the, 
Divmeters, meaſt them in loches, Ee. but 
jet 12 be your firſt ber. 

If it be any other regular Figures, wie the 
Sides of the. Squares equal to each Baſe {found 
as is before ſhewn) as the other, taking 4 12 
for your firſt Number. 


. PROP. XIV. 
The Meaſure of a Shall or Flitch of Timber. 


IF a Piece be taken out of the Middle of a 
round Piece of Timber from End to End, 
there will be left two Pieces which they call 
Shells or Fluchen 

To find » near Content of theſe. u the 
comman Way with little Trouble, meaſure the 
Length in Feet, the round Part, and the Thick- 


| Leſs in the Middle (taken with a Pair of Ca- 


lepers) in Inches, Theſe 
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Theſe two, with a third Part of the Thick- 


neſs, add together; a fourth Part whereof ac- 
count your Girt, and meaſure 2s round Timber 
the common Way, | 

If on the double Scale you ſet 3 to 1 againſt 
the "Thickneſs is itſelf, with a, third Ft added 
to it, 

Example. Let the ok be — Foot, the 
round Part 25.3 Inches, the Thickneſs 7.2 
Inches; ſet 3 to 4, againſt 7.2 is 9.6, which 

added to '25.3, maketh 34.9, the fourth Part 
whereof is 8.7 near. 

Or prick the ſaid 9.6 on the flat Part in the 


Middle from one Side, and keeping the End of 


ur Line at the other, girt the whole rourd 
Part, and to the ſaid Prick; double the Line 
twice, and mealure it in lackes for your Girt. 


Set 12 to zo, againſt 8.7 is 15 Foot and 


three Quarters. 

Note, That this holds not fo ary in Sections 
cut far from the Middle of the Piece; in others 
it giveth a Content ſomewhat leſs than the com- 
mon Way, which may the better be borne with, 
becauſe there is more Loſs in theſe than in other 
Pieces; and as they fall ſhort of the middle 
— in Value, ſo a leſs exact Meaſure may 
erve. 


PROP. XV. 


Having the Dianitter; to find the Area or to 
; fictal Content of the Circle. 


SET 1 on the ſquare Line to 7854, or to 
excuſe a Cut there, ſet 11 to 9. 5, againſt 
the Diameter is the ſuperficial Content. 
Example. Let the Diameter be 1.7 Foot, ſet 
1 to 9.5, "__ 1. 7 is ert near. 
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By the Logs. to the Log. 

of the Diameter twice add 1,7 1 
this Log. 9.89509, being the 
Log. of the ＋ 7854, 
the Sum is the . of the * 

ſuperficial Content. 42, 119-3559 

Note, That if the Diameter exceed not 3.5 7, 
1 in the Middle, is but one; but if it exceeds 
3.57, 1 in the Middle is 100. —_ 

Here you may have occaſion to make uſe of 
the Direction given in Se&. 5. Part 2. 

Hence it is as eaſy, having the ' ſuperficial 
Content, to , find the Diameter, or to caſt any 
Number into a Circle, ſo may the Gauge Points 
be put on; for they being the Diameters of Cir- 
cles, whoſe Areas are equal to the Number of 
Cubick Inches in the Gallon of Wine or Ale 
reſpectively, if you ſet the Rule as above, you 
will ſee the Wine Point ſtand againſt 231, and 
the Ale Point againſt 282. N 


p R O P. XVI. 
Cask Gauging, 


HE Figures of theſe Veſſels being uncer- 
tain, the Staves of ſome being more circu- 
lar from Head to Bung, and ſo more capacious 
than other, the late Gaugers diſtinguiſhed them 
into four Kinds; the Sphæroid, whoſe Staves 
are moſt arching, and this contains moſt ; the 
Conick, whoſe Staves from Head to Bung are 
ſtrait, (if any ſuch can be made) and this con- 
tains leaſt ; the Parabola, whoſe Staves are arch- 
ing, but nearer to the Sphzroid than to the Co- 
nick; the Conoid, whoſe Staves are arching, 
but nearer to the Conick than to the Sphzroid ; 
all theſe may have the ſame Dimenſions. of 
Length and Diameters, yet differ conſiderably 
in the Contents, ous 
Mr 


o. 23045 
o. 23045 
+7854 9.8950 
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Mr Evrrard in his excellent Piece, Starvometry 

nad ea, printed 1684, giveth a Diagram of 
all the Kinds and Rules for each, both by A- 
rithmetick and the ſliding Rule, except for the 
Conick, there being (as he. faith), none. ſuch, 
—4 5 the Figure thereof is uſtſul to the 
iſtinguiſhing the other. 

' Mr Wingate wok ee of theſe ſeveral 
_ 3 his general W: applied to this Rule is 
us : | 2 
Meaſure the Length of the Veſſel within the 
Diameter at the Bung, and the Diameter at the 
Head in Inches and T enths, ſubtract the Diame- 
ter of the Head out of that of the Bung, the 
Difference multiply by 2, and divide the Product 
by 10 on the Rule cafily thus; on the double 
Scale ſet 10 to the Difference, againſt 7 is the 
Quotient, which is 7 Tenths of the Difference, 
Theſe added to the leſs Diameter, the Sum is 

an æquated Diameter. 8 

Then ſet the Gauge Point, whether of Wine 
or Ale, to the Length, againſt the æquated 
Diameter is the Content in Gz)lons. | 

Mr Everard agreeth with Mr Wingate upon. 
7 Tenths near for ten Inches Difference of Di- 
ameters, and accounts them to the Sphzroid ; 
in other Differences of Diameters they differ 
more, | 

His Numbers for 10 Inches Difference are; 
for the Sphæroid 7.01, for the Parabola 6.39, 
for the Conoid 5.62. 


In other Differences the Rule differs ſomething 


from his Table, to which I refer you. 

To find the Content of a Caſk in all theſe 
Kinds; let the Length be 34.5, the Diameter 
at the Bung 29.4, that at the Head 25.3, this 
deducted out of that at the Bung, the Remain- 
der or Difference is 4.r, 


Set 
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Set 10 to 4 1, againſt 7, is 2.87 for the Sphae- 
roid ; againſt 6. 39 or- 6,4 is 2,62, for the Para- 
bola ; againſt 5,62 is 2.3 for the Conoid. 

Theſe added ſeverally to 25,3,. the Sum is 
28.17 for the Sphæroid, 27.92 for the Parabola, 
27.6 for the Conoid, for æquated Diameters. 

Example. Set the Ale Paint to 34.5, againſt 
28.17 is 76.25 Gallons for the firſt; againſt 
27.92 Is DES en” for the ſecond 3; againſt 
27.6 is 73.2 Gallons for the third; ſuch is the 
Difference (upon account of their Shape) by 
theſe Numbers, 

By the Logs. to this ge- . 
neral Log. 7.5 34 48 for: Cen. Leg. 7.53148 
Wine, tothis 7.44434 for. 34,5 „53782 
Ale, add the Log. of the 128; 1d 144979 
Length, and the Log. of 1.44979 
the æquated Diameter — Fes fo7-4 
twice, the Sum is the Log. 93.08 1.96888 
of the Content, as oſuuWDuuuuuu 
ſee here for Wine. Tus ee 

The Fractions are thus reduced to Pints ; on 
the double Scale ſet 10 to 8, againſt the Deci- 
mal are the Pints anſwering. 

The Spheroid may be known - + the round 
ſwelling of the Staves from ane Head to ano- 
ther. Ic you lay a ſtraight Rule on the Hoops 
of a Caſk from the Head towards the Bung, 
and it toucheth, or very near, the Hoop next 


the Head, and that next the Bung, you: may 


account it a Conoid'; if the Rule librate upon 
the middle- Hoops, like the Beam of a-Balance, 
and 4s the Staves not much ſwelling, account 
it a Parabola. | 

Beſides the Shape of theſe Veſſels, I have ob- 
ſerved two Things, not noted by any to my 
knowledge, which may render the gauging'tbem 
uncertain z- one is, the joining Staves of unequal 

| Thickneſs, 


— 


. 
Thickneſs, not taking care to ſmooth them 
within, which may cauſe an Error of ſome 
Tenths in taking the Bung Diameter. 

The other this; the Head Diameter may be 
taken too great, tho' taken without, by reaſon 
of the paring away, and ſmoothing the inward 
Side of the Caſk at each End, in order to the 
putting in the Heads; fo that in reaſon it ſhould 
exceed the Diameter pointed out by the Staves, 
which is the true Diameter: Both theſe I have 
ſeen in Caſks that have been cut afunder, 


FLO ECL, -2:; 
- "Gauging and Inchinig, of Tun. bh 
THESE are of ſevetal Figures, but moſt are 


.. 


#% #% 
, 


> ſquare or round. . | 
The ſquare are either equal ſided or unequal, 
ac right-angled, and may be conſidered as the 
ame, | FA * 
The round are either cylindtieal, biz. having 
the Diameters at Top and Bottom equal (if any 
ſuch can be hooped;) or conical, Whoſe Dia- 
meters at the Top or Bottom are une qual. 
Alſo the Content may be required, either to- 
tal, or only of ſome Liquor contained in them. 
The Content is ordioarily found firſt in Ale 
Gallons, which are reduced to Beer Barrels, by 
dividing the Number of Gallons by-36, or to 
Ale Barrels, by dividing the ſame by 32; alſo 
a Barrel containeth 4 Firkins; ſo 9 Gallons of 
Beer, 8 Gallons of Ale make a Firkin ; the Di- 
menſions, viz. Lengths, Breadths; Depths, 
and Diameters, are taken in Inches. y vi 


REC... 


Square Tuns. 


4 X 
5 TI 33.5 


N the double Scale ſet 282 (cut on theſe 
A KRoules) to either Length or Breadth, * 
| ine 
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the other is the Content in Gallons at 1 Inch 
deep, which being reduced to Firkins and Bar- 
rels, as it will bear, by-a continual Addition, 
25 we add Pounds, Shillings, and Pence, a Ta- 
ble may be made to any Number of Inches deep. 

Or if you. ſet i on the ſaid Scale to any Depth 
in Inches of this Content, againſt the other is 
the total Content; or multiply them by the Pen. 

Example, The Length is In. B. F. G. Pts, 


84 Inches, the Breadth 62 1.0.2.2 . 47 
Inches, ſet 282 to 62, 2.1.0.4 94 
againſt 84 inthe firſt Length 3. 1. 2.7 . 41 
is 18.47 Gallons, or 2 Fir- 4.2.1.1 . 88 
kins, 2 Gallons, and near 5. 2. 3. 4 35 
an half of Ale, which you 6. 3. 1. 6 82 
may add, as inthe Margin. 4.0. 1 29 


Let the Depth be 26 Inches. ſet 8 to 18.47, 
againſt 26 is 480.22, which is near a Quarter. 

By the Logs. To this general Log 7.54975 
add the Logs. of the Length and Breadth, the 
Sum is the Log. of the Content at 1 Inch deep; 
and if to this you add the Log. of the Depth, 
the Sum is the Log. of the 
whole Content; or if to the Gen. Log. 7. 
ſaid general Log. you add 84. 2 9.8421 
the Logs. of the Length, 62. 1.79239 
Breadth, and Depth, the 
Sum is the Log. of the 
whole Content, without 26 1-4T897 
Notice of the Content, at 480.2. 2.681 39 
1 Inch deep. 

Becauſe it is likely there will be Tenths of 
an Inch wet, on the double Scale ſet 10 to the 
Content in Gallons at 1 Inch deep, againſt every 
Tenth is his own Share, or Part of the ſaid 
Gallons, Let the Tenths be 6, ſet 10 to 18.47, 
againſt 6 is 11 Gallons, belonging to 6 Tenths. 
They put no Pints into the Table. 


SECT, 


18.47 1.26642 
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SECT. h. 
Cylindrical Tuns. 


Having the Diameter of a cylindrical Tun in 
Inches, to find the Content in Ale Gallons at 1 
TE; : 2 | | 


IF the Diameter exgeed not 40 Inches, ſet the 

Ale Point to 1 in the Middle, againſt the 
Diameter is the Content, 1 in the Middle being 
one Gallon. | | 

If the Diameter be above 40 Inches, ſet the 
ſaid Point to 10 at the End, againſt the Diame- 
ter is the Content, 1 in the Middle being 10 
Gallons. | 

Which Contents, being for 1 Inch deep, 
may be firſt reduced, and then adged continually 
for a Table; or before it be reduced, multiplied 

by the Depth for a total Content. 
Or ſet the Ale Point to the Depth, againſt 
the Diameter is the total Content. 

Example. Let the Diameter be 38 Inches, 
ſet the Ale Point to 10 at the End, againſt 58 is 
9-37 Gallons, the Content at 1 Inch deep; let 
the Depth be 36 Inches, ſet the faid Point to 36, 
againſt 58 is 337.3 Gallons jor multiply the 
Depth and Content at 1 Inch deep by the Rule 


or Pen. 
up | Gen. Log, 
By the Logs. To the gen. 


Tos. tor Ale, add Og 8. N 
the Diameter twice, the Sum IA 
is the, Log of the Content at 9-37 SS 
x Inch deep. 36. 1.55630 
And if you uſe the Log.ofthe 337-3 2.52800 
'Depthgas in the ſormer Section re: 

you will have the whole Can- 
tent. 


SECT, 
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i ORR | 
| Conical Tunt. | 
1. TO find the whole Content; proceed as in 
the Meaſure of a Solid that tapereth 
ſtrait, Prop. 13. only meaſure the Depth alſo in 


Inches, and inſtead of the Point at 13.5 , uſe 


the Ale Point, as alſo the general Log. uſed in 
the Section next above, which belongeth to it. 

2. But in order to inching them; in ſmall 
ones and Keelers, they uſe only the Diameter 
in the Middle, and account them as Cylinders ; 
but in the larger they take one in the Middle of 
every ten Inches, (beginning at the Bottom) as 
alſo in the Middle of the remaining Inches, ex- 
cept they be few, for'then they arcount them 
to the laſt ten, and take the Diameter in the 
Middle ; theſe Tens alfo they account as Cy- 
linders. | | 
3. Having found the Content anſwering the 
Diameter next the Bottom, as is ſhewn $22. 2. 
put it into Firkins and Barrels, as it wilt bear, 
and by a continual Addition (as in $2. 1.) make 
up the ſaid ten Inches. 

Then add the Content anſwering the next 
Diameter fo reduced, Inch by Inch to the laſt 
Sum, and ſo proceed till you have finiſhed. | 
4. In a regular Tun; having the Diameters 
at Top and Bottom, and the perpendicular 
Depth, you may find any intermediate Dia- 


meter thus. 


Divide the Difference of Diameters by the 
Depth, the Quotient multiply by any Diftance 
from the greater Diameter, and ſubtract che 
Product from the faid Diameter, the Remainder 
is the Diameter at that Diftance; or multiply 
the Quotient by any Diſtance from the leſs Dia- 
meter, and add the Product to the faid Diameter, 
the Sum is the Diameter at that Diſtance. 


| 
| 
| 
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5. If the Tun be not exactly round, meaſure 
two Diameters where you obſerve the Inequality; 
add them together, and take the half; let the 
ſaid two Diameters be the longeſt and ſhorteſt, 
which will croſs one another near at right Angles. 


6. Becauſe moſt large Tuns ate fixed, and 


that dripping, for the better Deſcent of the Li. 


quor, the ſquare ones for the moſt part corner. 
wiſe, and the Crowns or Bottoms of the round 
ones commonly uneven and irregular; I adviſe 


| you to fill up the ſaid Crowns or Bottoms, as 
alſo the Crowns of Coppers, by Meaſure, till 


they be wholly covered. 

Which may be done by a Veſlel of known 
Quantity, or you may gauge one or a Pail, or 
by a true Gallon, (for making which Directions 
are after given, which may alſo be otherwiſe 


ſerviceable) or in large Tuns beſt of all by both 


Veſſel or Pail and Gallon, uſing the Veſſel firſt, 
and when near covered, the Gallon. | 
7. When the Bottom is covered, aſſign the 


gauging Place, (where the Water covers a 


whole Inch, if it may be; if not, make it up 


by Meaſure) and fix it by a Mark, and note the 


wet Inches ; mark alſo the Ends of the Dia- 


meters at the Superficies of the Water, as alſo 


the Perpendicular, or neareſt Diſtance of the 
Top of the Staff from the Water, where the 
Diſtance is leaſt, and the Length of the Staff 
from the Water in the ſame Place; of all which 
having taken an exact Account, let out the 
Water, and from the aforeſaid Marks begin the 
Meaſure of your ſeveral 10 or 12 Inches, and to 
the Quantity before meaſured in, add your Con- 


_ tents Inch by Inch; the Content will be exact 


enough, if you take a Diameter in the Middle 
of every 12 Inches, Wes + 

$. Theſe ſeveral 10 or 12 Inches being un- 

| 5 derſtood 
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derſtood to be of the perpendicular Depth, to 
avoid an Error, which in ſome Caſes may be 
conſiderable, on the double Scale ſet the perpen- 
dicular Depth to the Length of the Staff; againſt 
any Number of the ſaid Depth ib the Number 
anſwering on the Staff, which is always greater 
than that of the Depftn. Its 
9. The proportional Parts of any Content be- 
longing to any Diameter, found as before, are 
to be ſet down, every Part againſt its own Tenth, 
in a Column by themſelves, againſt the Con- 
tents of the whole Inches, to be uſed for the 
Parts, which for the moſt. part happen to he 
over and above the whole Inches. | 
10. Reduce not the Decimals of a : Gallon 
(the Addition of them being eaſy, and becauſe 
they make not their Table to Pints) except in 
the proportional Gallons. A l 21 
11. The Diameters, whether long or ſhort, 
are meaſured by ſliding Rules, numbered in 
Inches as they are drawn out, (or in Gallons, 


which will fave you ſome Trouble) and are 
made to ſet together (ſo as to be portable) to a 


great Length.  _ Ta | 
What hath been ſaid of theſe Tuns, may be 
underſtood of Coppers, Coolers, or any other 
Veſlels uſed for Wort, either round or ſquare: | 
12. In an oval Tun; find a mean Proportional 
between the longer and ſhorter Diameter, it is 
the Diameter of a Circle equal to the Oval. 
13. As fora true Gallon; to any Diameter 
in Inches which you chuſe, find the Content in 
Inches, (as Prop. 15.) by which divide 23 1 or 
282 for Wine or Ale reſpectively, the Quotient 
- a to the hundredth Part of an Inch, is the 

epth. 3 | n 
Example, The Diameter is 6 Inches. The 
ſuperficial Content anſwering is 28.27, by 
which | dividing 231, ny Quotient is 8.17, 
| the 


. 2 — 


6 nnn Ke 


the Depth of the Wine Gallon; * which again 
dividing 282, the Quotient 9.97 is che Depth 
of the Ale Gallon. 

If you would have it ſquare, divide the ſaid 
two Numbers by the Square of the Side in 
Inches; let the Ele be 5 Inches, by 25 divide 
231, the Quotient 9. 24 is the Depth of the 
Wine Gallon; and again, by 25 divide 282, 
the Quotient 11.28 is the Depth of the Ale 


Gallon. 
7} PR O g. XVII. 
To gauge 4 Stanl. 


T may be accounted a eloſe conical Tun, and 

meaſured as a+ Solid that tapereth ſtraight, 
Prop. 13. only (as in the conical Tun) meaſute 
the Depth alſo in Inches, and inftead of the 
Point 13.54 uſe the Gauge Points, and the ge- 
neral Log. belonging to _ as in a Exam- 
ple in Ale. 

Let the Depth be yy inches, a third Part 
thereof is 11 ; let the greater Diameter be 30 
Inches, the leſs 24 Inches, the Difference is 6, 
the half Difference 3, which added to the leſs 
Diameter, the Sum 27 is the Diameter-in the 


1. Set che Ale point to 35 . cd 27 is 567 
Gallons. % bauen 140109 e: 


2. Set the 420 Point do I 15 againſt 3 is 275 


of about a Quarter of a-Gallon ; ſo the Content 
of the Stand is 67:27 Gallons. 
So little is the Difference between che exact 
Content, and that vapor ay the Dames in the 
Salle L 0001 (-7 } 
2 «© P'R'O/P; Rix. 1 

25 enlarge or diminiſb a Circle, Square,” or other 

| regular Figure, at a Rate given. 
T HE Proportion (reſpecting the Rule) is, as 


one Term of the Rate to the Square of the 
- Diameter 
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Diameter or Side given, ſo the other Term to 
the Square of the Diameter or Side required ; 
therefore the Root thereof is the Diameter or 
Side demanded, . 

Alſo if you would, enlarge, the leſs Term of 
the Rate is aſt if you, 0 ane, the 
greater is, firſt 

Example 1. 14 1000 Men, lodg ein a Square 
whoſe Side is 60 Paces, how many Paces ſhall 
the Side of a Square be wherein 5000 Men may 
ſo. lodge? 

Here the ſecond. Number being on the fell oc 
moveable Rule, 'it is; moſt convenient to ſet 60 
on a ſquare Line to 1000. in the Middle of the 
Line of Numbers, againſt 5000 on the Line of 
Numbers is about 134, and ſo many Paces muſt 
the Side be. 

Example 2. I would diminiſh a Circle whoſe 
Diameter is 10 Foot, at the Rate of 8 to 5 3 
ſet 10 on the ſquare Line to 8 on the Line of 
Numbers, againſt 5 on the Line of p is 


7:9 F bot, the Diameter required. 


P RO P. XX. 

Having the Dinienfiom of the Parts of a Ship, 
which make the Faſhion or Shape, together with, 
the Burdin thereof, to find ibe Dimenſions. of 
| the ſaid Parts for a Ship of am other Burden, 
greater or leſs, retaining the Tale or 5 
of the given Ship. 


T HIS Propoſition 1 find in Mr Nerwood, 
but wrought with great Trouble. Since 
the Invention of die Logarithms by the Lord 
Napier, (whoſe Name will never be forgotten) 
it is performed, 'with. great Eaſe, either by the 
Line of Numbers, with a Cube Line, being a 
Line of a triple Radius adjoined, or moſt ex- 
actiy by the Logs. for want of the aforeſaid 
D 2 „Cube 
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Cube Line, take this, way by Compaſſes on the 
Line of Numbers. | 

Divide the Space between the Burden given 
and that required into three equal Parts, with 
this Extent, ſet one Foot of the Compaſſes on 
each of the given Dimenſions, viz, the Length 
of the Keel, Length of the Midſhip Beam, and 
Depth of the Hold, ce. 

And if the Burden required be greater than 
that given, turn the other Foot forward 'to a 
greater Number; if leſs, turn it backward to a 
leſs Number, and they will be the reſpective Di- 
menſions required in Feet and Tents. 


EXAMPLE | 
The Burden given 100 Tun. Required 280 Tun, 
* . 


Length of the Keel 50,5 71.2 
Len. of the Midſhip-beam 17. 29.6 
Depth of the Hold anne 
Raking for w. of the Stem 13.5 19. 


Raking back w. of the Stein 4. 6.6 
By the Logs. ſubtract the Log. of the leſs Bur- 
den from the Log. of the greater, the Difference 
divide by 3; the Quotient or third Part add to 
or ſubtract from the Logs. of the ſeveral Dimen- 
ſions of the given Ship, according as the Burden 
required is greater or leſs than the given; the 
Sums- or Remainders ſhall be the Logs, of the 

Dimenſions for the Burden required, | 
This, holding true in the Dimenſions. of 
Maſts, Yards, Cables, Anchors, &:c. muſt needs 


be of great Uſe, being ſa eaſily wrought, eſpe- 
cially. to the Shipwright, it freeing him from 
groſs Errors; and by it he may be inſtructed 
to provide and order his Materials to the beſt 
Advantage. N 
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Te . a Call which is not fall. 
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A TABLE for gauging of Wine Caſk: 
ne ate not full. 


— 


| 1502 I 
596 


OO 


19 


10 


u 
o00[I 
295 
+70 
602 
720 
830 
935 
1038 
1138 
1235 
1329 
14200 


1681 
1764] 


1928 


11 


121248125 4213 


556 


15 


18 


203582 
1846213712 


2010 223842 
11 209 1 5 

2171 23-3960 
2242 


2328 24 4087 
1 5 


2630 


2775 
2847 
2918 
2986 
3056 
3123 
3189 
3255 
Em 


3517 
3047 
3777 
3906 


4024 


4154 


[2793] 


3387 
3452132 


G. part, 0 Parts e. 
13 


14 


26 
27 
28 
29 
30 
31 
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33 
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39 


30 
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6418 
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52 
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The Uſe of te TABLE. 


FIND | the Content of the whole Caſk, — the 


Depth of the Liquor therein, being the wet 
Part of the Bung Diameter, the Axis of the Veſſel 
being horizontal orlevel ; as the Diameter at the 
Bung in Inches to the Depth ef the Liquor, ſo 
10,000, the Radius of the Table, to the pro- 
portional Part; find in the Table the ſaid Parts, 
or neareſt, and note the Gallons and Parts an- 
ſwering ; then as 63, the Gallons in a Wine 
Hogſhead, to the Gallons noted, ſo the Con- 
tent of the whole Caſk to the Content of the 


Liquor -1 in the Caſk. 


PART IV. 


The Uſe of the double Scale of e in ſome 
Jap cial Meaſures and Accounts. 
Direction. 
1 the Rule of Three direct. If the ſe- 
cond Number- be greater than the firſt, 
the fourth ſhall be greater than the third; and 
on the contrary. 

But in the inverſe Rule, if the bd be 
greater than the firſt, the fourth ſhall be ef than 
the third; and on the-contrary, 

2, IT letting the firſt to the ſecond, the third 
reacheth beyond the Line, either remove the 
firſt to the ſecond in the other Length of the ſe- 
cond Line, or take the third Number in he 


_— 


other Length of the firſt Line. 


3. The ſecond and third Numbers are never 
taken both on the fame Line. 

4. Obſerve well what Number gobth with 
the Queſtion ; for in the direct Rule, that of 


an other two which agreeth with it in Name or 
ReſpeR, 


PRAcTIcAL MEASURING. 67 


Reſpect, is the firſt, which you may ket to ei- 
ther of the other. 

As, if the Queſtion be: If 32 Bricks pave 
one ſquare Vard, how many Bricks will pave 
12 Yards ? Here 12 is the third Number, and 
1 the firſt, (both being of a Name) which ſet 12 
or 32, againſt the other is 384 Bricks; but for 
the moſt part the firſt Numbers are given, as 
you will find after, 

5. It is not hard to know the Value of the 
fourth Number, for every Number on the Line 
increaſing or decreaſing in a tenfold Proportion, 
the Nature of the Queltion or the Thing mea 
ſured will diſcover it ; as in the Example above, 
the fourth Number- may be 384, or 38.4, or 
3.84; but it is evident that it cannot be either 
of the two latter, much leſs 3840; ſo is it in 
any other, | 


PROP. I. 
* Multiplication, 1 being the firſt Number, 
Sect. 1. The Square, 
Multiply the Side by itſelf ; let the Side be 


14 Foot, ſet 1 tp 14 (beſt in the firſt Length) 


againſt 14 on the firſt is 196 Foot, This is 410 
found on the ſquare Line. | 


Sea. 2. The long Square. 


4,1, Multiply the longer Side the 
1 A Wall is 307 Foot long, E 16 
Foot high ; ſet 1 to 16, againſt 30 4 is 488 
Foot. 

Qu. 2. A Length is 42 Foot, the Breadth 
3 171 Pe ven I 0 47, «aſt the Decimal 75 is 
" Ou. 3 3. How may Mew are in a Body, 
where they ſtand 18 in Front, and 8 deep 

Set 1 i to 8, againſt 18 is 144, 
D 4 Sect. 


* 


68 THE ART or 


Set. 3. The Triangle. 
Multiply the Baſe and Perpendicular, the one 


whole by half the other, which you will. In 


the Pike End of an Houſe, the over-way is 18 
Foot, the Diſtance from the Pike to the over- 
way (being the Perpendicular) 16; ſet 1 to 8, 
againſt 18 (as before) is 144 Foot; or ſet 2 to 
either Perpendicular or Baſe, againſt the other is 
the Content. n 


SER. 4. The Trapezium. 


It is an irregular four-fided Figure. An irre- 
gular Plot (as of Land) before the Content can 
be found, is divided into thefe Trapezia and 
Triangles.” 0 ene e 26 

To find the Content, draw a Line from one 
Corner. to his oppoſite one through the T'rape- 
zium, ſo as (if it may be) the two Perpendicu- 
lars falling from the other two Angles upon this 
diagonal Line (as they call it) may fall within 
the Trapezium; yet if one falls without, the 


Rule holds, but then the ſaid diagonal Line muſt 
be produced far egg. | 


So have you two "Triangles having one com- 
mon Baſe ; multiply this Baſe by half the Sum 
of the Perpendiculars, the Product is the Con- 
tent of the Trapezium; or ſet 2 to the Baſe, 
againſt the Sum of the Perpendiculars is the 
Content. rann 42 

There is a Trapezium much uſed by the beſt 
Surveyors of Land, who, when they meaſure 
againſt a crooked Limit, (be it Hedge, Ditch, 
or River) carry their Chain ſtrait from Mark to 
Mark, and taking Perpendiculars from the 
Chain to the Bents, Nooks, or Windings of 
the Limit, deſcribe Trapezia's in their Plot, 
having each two parallel Sides, and two right 
Angtes, | Kit 4 , > Cs © 370 

2 2 The 
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Tbe Content is found by multiplying half 
the Sum of the parallel Side (being the Perpen- 
diculars) by the neareſt Diſtance between them, 
being the intercepted Part of the faid Chain Line 5 
the Produdt i is the Content, 

So is meaſured any Trapezium which hath 
two parallel Sides, tho the Angles be not right; 
but then one Side muſt be continued, if need 
de, for this Line of neareſt Diſtance muſt be pet- 
pendicular to the parallel Sides. 

Thus may the Rhombus and Rhomboid be 
meaſured, and infinite others, neither zquila- 
teral nor or zquiangular. | | 


Seck. 5. Any regular Figure, ; — 


Whole Sides being equal, the Angles are al- 
ſo equal ; multiply balf the Sum of the Sides by 
the . let fall from the Center to one 
of the Sides. 

Example. A Table hath 6 Sides, each Side 
2 Foot, the Perpendicular 1.73 Foot; ſet 1 to 
1:73, againſt 6 is 10.4 Foot. eh 36 sar 


Sect. 6. The Circle, and his Parts. 


1. The ; ſuperficial Content, hereof is beſt 
found by Prop. 15. Part 3. It is alſo found by 
multiply ing half the Circumference by the Lem 
diameter. 

*. ＋ or the Semi- eirele, multiply half the 

ine by the Semi-diameter_ 
e Sector, which is any Part contained 

0 two Semi- diameters and the Arch Line, 
is alſo meaſured the fame Way. 

4. Ha ſtraight Line be drawnchrough a Cir: 
cle, not through the Center, it divides the Cir 
ele into two Segments; the Meafure of the Jeſs 
is thus: Meaſure the Sector, whereof the Seg- 

D 5 | ment 
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ment is a Part, then ſubtract the Content of the 


triangular Part, the - Remainder is the Content 
of the Segment; but in the greater Segment 
the Content of the included Triangle muſt be 


added. 15:91 TS bow 
5+ Having the Chord (viz. the ſtraight Line 


above-mentioned) of a Segment, and the Part 


of the Diameter intercepted between the Chord 
and the Arch, to find the whole Diameter. 

As the intercepted Part of the Diameter to 
half the Chord, ſo the ſaid half Chord to the 
other Part of the Diameter; add them, and you 
have the Whole. atis 1041 [415 

6. The Diameter and Circumference are as 7 
and 22; ſet 7 to 22, againſt any Diameter is 
his Circumference ſet 22 to 7, againſt any 
Eircumference is his Diameter; or having ſet-7 
do 22 againſt the Circumference on the ſecond 
is the Diameter on the firſt, | 


Se. 7. Ta reduce the aforeſaid Figures to 
63 a 19t 100 as ow 7 4 202% 
Some of them, as the Triangle, long Square, 
&c. are reduced, as is ſhewn in the Meaſure of 
Timber of ſuch Baſes ; the other, as alſo any 
irregular Figure, thus: Firſt find the ſuperficial 
Content, then ſet the ſquare Line to his Squares, 


as is before taught, _ the ſuperficial Con- 
f 


tent on the Line of Numbers is the Side of the 


D 94-4 21.” Ye 

as EC 24 v2 _Swrs 
Diviſion, wherein the Diviſer is the firftN umber. 
Nu, 1 E 32 Bricks pave one ſquare Vard, how 
f many Yards will 500, Bricks pave * 
Set 32 to 500, or to 1, againſt the other is 
15:6 Yards. Th 1: ea 144031533 r. Io 
u. 2. If 25 Trees coſt 211. what doth, 1 
Tree coſt? Set 25 to 21, being neareſt, againſt 
2 1 


I 15 


* 
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r is o. 84. whereof the 8 is 16 Shillings, and 
the 4 is 9d. 4, as you will after ſee, 
Qu. 3. The Content of a Rectangle or long 


Square being divided — one Side, (whether the 


longer or ſhorter) the Quotient is the other. 
Suppoſe 144 Men placed 24 in Front, how 
many deep do _ and ne * to 1445 
againſt 1 is ra 


PROP. m. 
Set. 1. The Rule of. Three direct. 


WI EN the Leng th is meaſured in Feet, the 
Breadth i in mr” and yet the Content 
required. in Feet, 12 ĩs the firſt Number, marked 
as 12 on the ſquare Line, chiefly for the Mea- 
ſure of Plank, or B. dard, and Glaſs. 

Qu. 1. A Plank is 36 & Foot long, 18 
Inches broad; ſet 12 to either Length or Breadth, 
8 18, being neareſt, _ againſt 36 K is 54 E 

oot, 

Q. 2. A Board is 14 Foot long, 26 3 
broad; ſet 12 to 14, againſt 26 is 30 4 Foot. 

V3 . A Pane of Glaſs is 2 4 Foot long, 
7.6 Inches broad; ſet 12 to 7.6, againſt 2 4 is 


2 42 F 9282 which 42 is almoſt an half. 


7 fy 2” 10 7 


Seck. 2. Sawyers Meaſure. 


They account 120 to the Hundred, If. you 
would know the Content of a Stock of Plank 
or Board in ſuch Meature; having found the 
Content of, one Plank or Board by the Section 
aforegoing, ſet 120 (repreſented dy 12) to the 
ſaid Content, or to the Number of Karfes or 
Cuts, (which, are always lefs by one than the 
Number of whole Boards in the Stock) a gainſt 
the other are the Sawyers Hundreds. which will 


fall in the ſecond Lengtb, except there: be not 
10 


— 
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100 Foot i in the Stock. The Tenths. are each 
of them 12 Foot. 

Example. Admit there were 22 Boards in 
the Stock mentioned Qu. 2. of the foregoing 
Section, the Content of one Board is 30 + i ſet 
12 to 21, the Number of Nat, againit 31's - 
18 5. 3I near. 

Which is 5 Rabel and 37 Foot, for every 
"Tenth, being, as is ſaid, 12 Foot, if you ſet 10 
to 12, againſt 31 is 37 and more, 


Sect. 3. Gloſs. 


It is moſt convenient in. Glaſs to meaſure the 
Length as well as Breadth in Inches ; yet the 
Content being required in Feet, 144 [repreſented 
by 14.4) is your ff Number, and the Content, 
jf a whole Foot, or above, in the ſecond Length, 
as next before. 

Example. A Pain of Glaſs is 31 z Inches 
long, 8 & broad, ſet 144 to 8 2, againſt 31 2 1 is 
1.86 Foot, 

Let there be 7 ſuch Panes, ſet 1 to 1. 86, 
againſt 7 is 13 Foot. | 


Sect, 4. By the Tard. 


In the following Queſtions both Len th and 
Breadth are to be meaſured in Foot T: ſure, 
If the Content be required in Yards, qg is the 
firſt Number, there being 9 ſquare Feet in a 
ſquare Yard. So they meaſure Painting, Paving, 
Plaiſtt ring, Wainſcot, c. 

Example. A Length | is 24 Foot, the Breadth 
10 f; ſet 9 to 40 2, againſt 24 is 28 Vards. 


es. 5. By the ſquare of 10 Foot, as in 
Tiling, abe &c. g 


Here 100 is the firſt Number. A Roof is 41: 
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Foot long, and the Sparr 20 f Foot; ſet 100 
to 41, againſt 20 f is 3.4 Squares. - 3 


Sect. 6. By the ſquare Rad, at 16 F Fur 
to the Koa, as in Brick Walls, 


Here 272 1 (being the Square of 16 I) is the 
gell Number alſo 272 being cut on theſe Rules, 
may ſerve without conſider Able Error. A Wall 
is 110 Foot long. 9 4 Foot high ; ſet 272 to 
110, againſt 9 f is 3.83 Rod in the ſecond 
Length. If you would have a Mark at 324, 
the Square of 18, ſet 18 to 10, againſt 18 on 
the ſecond mark the Point. 


Se. 7. By the Acre. 


In Land Meaſure 160 ſquare Perches, Poles; 
or Rod (commonly at 16 4 Foot, in ſome Places 
18 Foot to the Pole) make an Acre, therefore 
160 (repreſented: by 16) is the firſt Number; 
the Parts are 40 Pole to the Rood or Quarter, 
80 to 2 Roods, 120 to three; the Lengtl.s and 
Breadths are meaſured in Poles. 

Example 1. A Length is 35 Perches, the 
Breadtn 19; ſet 160 to 19, againſt 35 is 4.15 
Acres. 

Example 2. A triangular Piece of Land hath 
the Bale 24 Poles, the Perpendicular- 16 33 ; ſet 
160 to 16 f, againſt 12 (half the Baſe) is 1.24 
Acre near; or fet 320 to the Baſe 24. againſt 
the Perpendicular 162 is 1.24, as betore, 


PR O.P..I1V.. 
The mow fo Rae. * 


Har the. Number that 'goeth with the 
Queſtion is the firſt 1 which you 


. 8 to either of the other. 
Example. 


7. THE AR Tor. 


Example. It ſeems 272 f Foot make a Rod 
of Brick Wall at only. 1 4 Brick Thickneſs; if; 


it be thicker, fewer Feet aniwer a Rod; if thin- 

ner, then more, at an inverſe Proportion. 
If it be demanded how many. Feet anſwer a 

Rod (tor, Example) at two Bricks Thickneſs :, 
Set 2 (which goeth with theQueſtion to 1 x 


againft 272 fis about 204, biz. '204.18 Foot; 
and ſo for an other Th ickneſs, which .may be 


marked for firſt Numbers thus: ſet 1 f to any 


Thickneſs, againſt 272 1 on the ſecond mark 
the Points. | 


= 


#, 
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Y Fractions F mean Decimals ; a general 
Rule for them is: Sct 10 or 100 to the 
Number of Parts (that make the Whole) in the 


Queſtion, againſt every Decimal is its own. 


Share or Portion of the ſaid: Parts. | 


edt. I. 07 a be Sturling. 


The firſt Figure after the Prick in any Deci- 
mal of a Pound, is ſo many two Shillings, dou- 
ble it therefore, and you have the Shillings an- 
ſwering 3 5 in the next Place is one Shilling : 
theſe ing . ſet 100 to 24, ,2gainſt 
the remaining Decima are the Pence; if there 
be not 5 in the ſecond Place, having ſet as 
above, againſt the other is the Pence, the Far- 
things being very eaſily eſtimated on the Rule. 

Example. Let 688 be the Decimal, the 6 is 
12s. and 5 in the next 8 is 1s, fet 100 to 24, 
againſt 36, the remaining Decimal, is 94d. in 
all 137. 0 . 

Or without 45 Rule thus : . Having taken k 
the ings as above, if the remaining 3 


P R 0 P. ny 1 | 155 1 
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mal exceed not 30, account them Farthings, 
abating one; if it exceed 30, take 25 out of it, 
which is 6d. and the Remainder account Far- 
things, abating one. A il 

Note, That the Decimat i is ſppolee of three 
Places at leaſt ; if it be but of two, ſuppoſe a 
Cypher for the third; and if there be more, you 
may neglect them, with the CGuution's in the ke 
Caſe before given. 

So taking . 25 out of 38. (in ths Exmple: 
above) the remaining 13 account 12 Farthings, 
or 3d. ſo the whole is 94. | 

K 


Seck. 2. Of a Roa. 


At 30s. the Rod, what are 28 Cents ? Set 
100 to 3O, againſt 28 is 8.4, viz. 8s. and 4 
Tenths ; ſet 10 to 12, ag 4 is 4d. 2; in all 


Sr. 44. L. 


ect. 3. of an Acre. 


How ee are 15 Cents of an Acre ; 
Set 100 to 160, againſt 15 are 24, © Perches. 
More Examples are needleſs. . 


Sec. 4. J. 1955 Fraftion into Fre” Parts, . 


| Set the Denominator, being the lower, to his 
Numerator, againſt the Number of known Parts 
in the Whole is the Number of Parts required; 
or ſet the Denominator to the Number of Parts, 
; = any Numerator i is his Yerdon of the ſaid 

res. 9 bl 

How many Farting 42 5 e Shilling | Set 
7,to 48, againſt 5 "is 38, or 84. rung. 5 
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13 
2 '2 i: 71 © 0 


Set. * £ ke; Boni into Dermot 


| Set the Denominator to his Numerator, a agai inſt 
100 is the Decimal * What n 


—— 


P A — : 


SECTION I. 
The diagonal Scale, (Fig. III.) 


1 conſiſteth of 21 equidiſtant parallel Lines 
through the Length of the Scale, and of 
3 Parallels at a Quarter of an Inch 
Diſtance one from the other, with 5 Diagonals 
through the uppermoſt Integer. In the Parallel 
of 10 there is a Cypher at every Tranſverſe, 
This Row of Cyphers divides the whole Scale 


mito two Scales, baving one diagonal Integer over 
both. 
It is fitted chiefly to Gunter's 8 Chain, which 


is accounted the beſt for. ſurveying of Land, and 


is of 16 Perches in the Inch. 

If the Place of Tens in the Link be o, 2. 4s 
6, or 8, (the laſt four whereof are let againſt 
their reſpective Diagonals ) ule the firſt or left 
Hand Scale ; but if the Place of Tens be 1 3, 
5. 7. org. uſe the tecond or Right Hand Scale; 
for. that Diagonal which is 20 (for * 

1 
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in the firſt, is 30 in the ſecond; that which is 
40 in the firſt, is 50 in the ſecond, Ce. 
Example 1. Let 10 Chains and 46 Links be 
required from the Scale, ſet one Foot of the 
Compaſſes on the long Parallel or Link Line, 
repreſenting 6 in the 1oth Chain Line or Tranſ- 
verſe, and firſt Scale, and extend the other to 
the Diagonal 40 in the ſaid Link Line of 6. 
2. But to take off 10 Chains and 56 Links, 
ſet one Foot on the Link Line of 6 in the ſaid 
tenth Chain Line, and ſecond Scale, and ex- 
tend the other to the ſame Diagonal in the ſaid 
Link Line of 6, ſo have you the Lines required. 
3. So having a Line on your Plot, to know 
how many Chains and Links it is, take it with 
your Compaſles, and carry it parallel to the Link 
Lines, one Foot in one of the Chain Lines, and 
the other through the diagonal Integer, till it 
falls on one of the Diagonals, and according as 
it falls in the firſt or ſecond Scale, ſo account 
the Tens of your Linas. 
The Scale may be made to 20 in the Inch, 
(as it is commonly to 12, and ſet on the other 
Side) which muſt needs exceed any plain Scale 
of that Dimenſions for Exactneſss. 


8 | 7 * . h t, = | 93 
a | 188306 T. II. * 11 i 
1 , G - ” % "74 * 11 — 


za + 


— ' — 


| 014 ga 
| Gunter, Ghain, © 2 * L 
m3 3 272 3 £715 
II is 4 Perches long, at 16 1 Foot to the 
Perch, theſe make 792 Inches; it hath 100 
Links, ſo each Link is 7.92 Inches. 
Theſe Chains are-diſtinguiſhed with Pieces of 
Braſs at every tenth Link, whieh Pieces ebntain 
ſo many Corners or Points as they are Tens of 
Links diſtant from either End of the Chain: * 
| 
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That Braſs at 10 Links has one Tippet or 


| Point, that at 20 has two, that at 30, three; b 
| that at 40, four; and the ſame again from the P 
other End; but at 50, the Middle, is a large t 
round Piece of Brais ; and at 25, from each ] 


End, two Curtain Rings together. By the 
Help of theſe Diſtinctions (which are plainer, 
and far more viſible than the old Way of Rings 
alone) you will ſpeedily find the Number of 
Links. I 

Although the Chains be divided into 4 Perches 
by the two double Rings and the large Braſs 
Circle in the Middle, fo that it may be applied 
to the Meaſure of auy Length by the Pole, yet 
in meaſuring Lengths is ſurveying we take No- 
tice only of Chains and Links, not concerning 
ourſelves with Perches till we caſt up the 
Content. | | 1a? | 

To multiply a Length and Breadth meaſured 
with this Chain, reduce them into Links, which 
is no more Trouble than to ſet the Links at the 
right Hand of the Chains; or if there be no 
Links, to put two Cyphers there; ſo 4 Chains 
and 32 Links are 432 Links, and 7 Chains are 

oo Links, 10 Chains and 6 Links are 1006 
inks. 

Having multiplied a; Length by a Breadth, 
the ſixth Figure of the Product to the Left Hand 
(if there be ſo many) is Acres compleat, the 
eventh Tens of Acres, 


Example 1. If you multiply 5 Ex. 1. 582 
Chains and 82 Links by 3 Chains 321 
and 21 Links, the Product is st. 582 
1. 86822, whereof the 1 is one 1164 
ce e ee, e 0 


19 94 4 8 eie 


er - : 4 $ 4 
348-34 © Ty be J 
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Alſo 13 Chains and 42 Links 
by 8 Chains and 70 Links, the Ex. 2. 13.42 


Product is 1 1. 67 540, whereof | 870. 

the 11 is eleven Acres. The 93940- 

Decimals are reduced to Roods 10736 

and Perches as followeth. 1167540 
SE CT; BI 


To reduce the Decimal Lines of Gunter's Chain 
| into Poles. 


ANY Acre is 160 ſquare Perches, as hath been 
faid, equal to 100,000 ſquare Links of this 
Chain, which being divided by 160, the Quo- 
tient 625 is the ſquare Links of 1 Perch or Pole; 
this, as it is the Decimal of an Acre, ought 
to be expreſſed thus .00625, alſo all other, viz. 
with 5 Places, except it be even Tens, for a 
Cypher or Cyphers at the left Hand are of no 
Value, as hath been ſaid. Ni. M d OG 
The Parts of an Acre are firſt 4 Roods, 


whereof 4 is your firſt Multiplier, and there 


being 40 Pole in a Rood, 40 is your ſecond. 

Or if you multiply your Decimal by 160, 
the Figures remaining to the left Hand, after 
ne Decimal be cut off, are Perches immedi- 
nh 
But where the Content is not exactefl to half 
a Pole, we. uſually. take this ſhorter. Courſe, 
without prefixing 88 F 
It is evident, that if the Places of the Decimal 
be but three, there cannot be two Poles; if they 
be four, multiply the fitſt Figure by 6; if five, 
multiply the two firſt Places byte, in both ſet the 
Product one Place batk toward the right Hand, 
then add together the firſt, of : fürſt Places 
(reſpectively) 
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(reſpectively) of the Decimal and Product ſo ſet, 
adding alſo a Unit for every 6 that ſhall be in 
the Figures of the next Place, the Sum is the 


Number of Poles in the Decimal. 
See here two Examples, 


one of 4 Places, the other Ex. 1. Links 8172 


of five; alſo you ſee how 48 
the Products are placed and — 
added. | | Poles 13 


In the firſt there is once 
6, in the ſecond twice 6, Ex. 2. Links 21726 


in the Figures of the next 126 
Place, for which 1 in the 501 — 
firſt, and 2 in the ſecond, Piles 35 


are added to the other; 
the two Places to the right Hand are neglected, 


as never amounting to the ſixth Part of a 
Pole, 


The Reaſon of this Operation, Mr Wingate 
(in whoſe Arithmetick I firſt met with it, u%d 
alſo by Mr Atwell, as you may ſee in his Book 
of Surveying, printed Anno 1662, which I value 
beyond moſt Books of that Subject printed ſince) 
deeming it not very obvious, leaves to the Search 
of the Curious, Take it here: 


1. If 100 (which are ſo, many thouſand ſquare, 
Links, being an Acre) requires 60 to be added to 
it to make it 160 Poles, being alſo an Acre, 
what ſhall any other Number of thouſands of . 
ſquare Links require to be added to it to turn it 
into Poles? r 

2. To multiply a Number by 6, and divide 
the Product by 10, gives the ſame — | 
which yon have by multiplying: the ſame Num- 
ber, by 60, and diyigipg, the Rrodudt by 100. 

2.36 Setting: the Product a Place; hgek 40 . 
| 1 97 ns 


of 
* 
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right Hand, both divides by 10, and ſeats it 
for Addition. | 


© E'CT.- IF. | | 
| 1 ready and exatt Way by the Rule. bs 


ON the double Scale ſet 100 to 16, againſt the 
Links are the Poles anſwering ; neglect the 
two laſt Figures, as is ſaid, 5 IS 
If the Decimal be 60, ooo, or more, take 5 
out of the firſt Figure, accounting for it 2 
Roods, and find the Poles anſwering the Re- 
mainder ; let the Decimal be. 825 113 deduct- 
ing 5, the Remainder is 35 11; ſet 100 to 16, 
againſt .325 is 52, viz, 1 Rood and 12 Pole; 
ſo the Decimal is 3 Rood 12 Pole. | 


* ' ſ þ 
i * » "IT 1 914 % ## F 2 . 
: > - - __ F ' 3 
# 6 4 6 CS, I288.041 
* * : «4 + } * & 4 4 * 


Having the three Sides of a Right-lined Triangle, 
to find the ſuperficial Content, 


A D the three Sides together; from half 
the Sum ſubtract each Side ſeverally, fo 
you have three Remainders; multiply theſe three 
and the half Sum continuaily, that is, the firſt 
Remainder by the ſecond, the Product by the 
third, and this Product by the half Sum, the 
ſquare Root of this laſt Product is the ſuperficial 
Content. 

Moſt eaſily and ſpeedily by the Logs. thus: 
Add the Logs. of the three Remainders and the 
half Sum together, half the Sum is the Log. 
of the ſuperficial Content, 


Exambple, 
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- Example. Let the Sides be 1050, 854, 774, 
the half Sum is 1339, the | 

three Remains 289, 485, 1339 3.12678 
565, the Content is 3 Acres, 289 2.46090 
1 Rood, and 1 Perch near: 485 2.68574 
This is tte moſt certain Way 565 2.75205 
of meaſuring Land, where 4. 11.02547 
the Triangles can be mea- 3.25640 5.51273 
fured in the Field; which 150 a. 7. . 
otherwiſe are firſt plotted on '41 3.1.01 near 
Paper, and the Length of | 
the Baſe and Perpendicular. o 


| Baſe and ar. of every Triangle 
meaſured upon the plotting Scale, and from 
them the Content caſt up, as has been ſhewyn 
before : Not but there are Methods by which 
you may caſt up the Content of Lands, though 
ever ſo irregular, without plotting, and that to 
the greateſt Truth imaginable, as being ground- 
ed upon a Theory as true as any Propoſition in 
Euclid, and where the utmoſt Exactneſs poſſible 
is required, is doubtleſs the beſt Way. 


Here 


"x Ro. £5 OS - x. 


1 


Here follows the Deſcription of the 
other Side , the Rule, -which is ap- 
plied to find Lengths and Angles of 
Hips, Rafters, and Ciollar-Beams, 
whether the Roof be ſquare or bevell- 

ing, and that at any. Pitch. © 


* 
1 
. 
* - 


EXEAIRS T then, on the innermoſt Edge 
* F X of each Leg or Joint of the Rule, 
X I is drawn a Line from the Center, 
numbered 2, 3, 4, 5, 6, and fo on 
to 15, Whoſe Uſe is to divide a Circle into any 
Number of equal Parts not exceeding 15. 


Next to theſe Lines on each Joint is drawn 
another Line, which is divided into 30 equal 
Parts repreſenting ſo many Feet, each Foot be- 
ing divided into.12 equal Parts to expreſs the 


6 * 


There is od one. of the Legs a Line divided 


into 40 equal Parts, of the ſame Length with 
the 30 Scale, which alſo repreſents Feet, each 
Foot being divided into 6 equal Parts, and there- 
fore each Diviſion is 2 Inches. f 26 1 


On the other Leg, next the 3o Scale, is a 
Line of Chords, numbered in ro, 20, 30, and 
ſo on to 180, each of which Parts are divided 
into 10 more, to expreſs each ſingle wh 

W 


— 
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whoſe Uſe is to find the Quantity of an Angle 
in Degrees and Minutes. . 


Before we proceed to the Uſe of theſe Lines, 
it will not be improper to explain what is meant 
by the Terms Lateral and Parallel. 


Firſt, By the word Lateral is meant any 
Diſtance taken in a ſtraight Line from the Center, 
either upon the 30 or 40 Scale, or upon the Line 
of Chords. | 


For Inſtance, ſuppoſe I would take 20 Feet 
laterally off of the 30 Scale, fix one Point of 
the Compaſles in the Center, and extend the 
other to 20 on the 30 Scale of either Leg, and 
the ſaid Extent is called a lateral Extent of 20 
Feet; And ſo for any other. 

2. By 2 parallel Extent, we mean any Diſtance 
taken by extending the Compaſſes from any 
Number of Feet and Inches on the zo Scale of 
either Leg, to the like or unlike Number on 
the 3o Scale of the other Leg, as thus: The 
Rule being any how opened, the Compaſſes ex- 
tended from 25 on one Leg to 25 on the other, 
is a parallel Extent of 25 Feet; but if it had 
been extended from 25 on one Leg, to any 
other Number more or leſs on the other Leg, 
it is fill called a parallel Extent, © . 


3. When one Point of the Compaſſes is fixed 
in a given Point, and the other ſo opened or 
ſhut as juſt to touch a given Line, that Extent 
is called the neareſt Diſtance between the ſaid 


. 


Point and Line. 


4. Hau 
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4. How to repreſent any Number of Feet and 
Inches by a right Line. 

Extend the Compaſſes laterally from the 
Center on the 3o or 40 Scale to the Number 
propoſed, and that is the Length of the Line 
required, 


5. But if theſe Scales are too great or ſmall ; 
for Inſtance, ſuppoſe you wanted a Line of 4 
Inches to be divided into 30 equal Parts, or, 
which is the ſame Thing, to have a Line of 4 
Inches repreſent 30 Feet; proceed thus: 


Take 4 Inches between your Compaſſes from 
off the Scale of Inches, and make the ſaid Ex- 
tent a Parallel in 3o and 30, and thus the 30 


Scale is ſet to your Deſire, 


6. To ſet the 30 Scales ſquare. 


Take go from off the Line of Chords with 
— Compaſſes, and make the ſaid Extent a 

arallel in 15 and 15 of the 30 Scales, and then 
the ſaid Scales are ſet ſquare or perpendicular to 
each other. 


After which ſhort Deſcription and Uſe of 
Scamezzi's Lines, let us apply them to that Part 
of Building, where the Length of Hips, Rafters, 
and Angles are concerned, whether the Frames 


be ſquare or bevelling, &c. 


PROP. L 


LE T ABCD, in Fig. I. repreſent the Frame 
of a Houſe na at one End and ſquare 
| at 
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at the other, the Gable Eud being ſquare, and 
the Bevel hipt. | | 


In which AB is 11 Feet, BC 14 Feet; 
Inches, CD 9 Feet 6 Inches, and AD of 
Feet; and having drawn the Poſition of the 
Frame according to theſe Lengths, draw the 
Gable End D EC, whoſe Rafters D E and CE 
are each equal to three Fourths of the Breadth 
of the Houſe CD; biſect or divide the Lines 
AB and CD into two equal Parts in the Points 
G and F, and draw the Line FG for the Ridge 
of the Houſe ; and EF, the. common Perpen- 
dicular, will repreſent the Height thereof above 
the Floor. | 


Next, make G H equal to BG or G A, and 
through the Point H draw the Diagonal AI and 
BI, which will ever interſect each other at right 
Angles; and then through H draw the Lines 
PS and mn, the former perpendicular to F G, 
and the latter parallel to A B. 


—— ä ——-— Eg — HO © 


To find the Length of the Hips. 


l 

2 

| 

c 

I 
Make HI equal to E F (5 Feet 4 Inches) the 
Height of the Ratters perpendicular, and draw 

the Lines AI and BI for the two Hips, Al in ; 

| 
] 


this Caſe being the longeſt, and BI the ſhorteſt ; 
which being raiſed to their proper Pitch, will 
meet the principal Rafters K P and LS perpen- 
dicular to the Point H. 


To find the Back of the Hips, fo that it may 
anſwer both Sides and Ends of the Rovf. 


- Lay the Ruler from C to » and from G to m, ? 
and interſect the Diagonals HB and HA w | 
2 a | the 
a 
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the Points u and w; then with one Point of the 
Compaſſes fixed in the Point 2, with the other 


take the neareſt Diſtance to the Hip BI, and 


Jay it off from « to M, and drawing the Lines 
M. MG, they will form the Angle = MG, 


equal 137%, ſor the Back of the leſſer Hip 
BI: | 


Alſo, if with one Point of the Compaſſes 
xed in the Point w, you take the neareſt Diſ- 
ance to the Hip Al, and lay it off from v to 
, and draw the Lines m M, M G, you will 
ave the Angle m MG, equal 99®, for the 
Back of the longeſt Hip Al. | 1 


And if you make KP, DQ, LS, and CR, 
zach equal to the Rafters CE or DE, and join 
the Po:nts QP and SR, they will bethe Length 
of the Ridge of the Roof, each being equal to 
FH. Now, if to PK or DQ, and to LS 
or CR, you draw Lines parallel, about 12 or 
14 Inches diſtant from each other, at which 

iſtance it ſeems Rafters ſtand, and allowing 
or their Breadth, you will have them repre- 
ented to your View as they lie in Ledgment; 
lo if AN and BN (equal to the Hip Raſters 

P and BS) are drawn, they will appear 
juſt in the ſame Manner as when they .lie in 
Ledgment. 


| With the Rule to find the Length of the Raſtert 
by Inſpection, when true Pitch, 


4 


Againſt 9 Feet 6 Inches (the Breadth of the 


Houſe) upon the 40 Scale is 7 Feet 1 f Inches 
upon the 3o Scale, for the Length of the Raf- 
ter; alſo againſt 7 "uy 1 Inches upon the 40 


2 Scale, 


——ů 
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ſor the Length of the Rafters perpendicular, o 


Hips, and therefore I ſhall give one general Rule 


off from the 30 Scale by a 


Scale, is 5 Feet 4 Inches upon the 30 Scale, 


Height of the Ridge above the Floor, | 


But if the perpendicular Height of the Gable 
End ſhould be agreed on, and by that means 
the Roof be above or under true Pitch, then 
open the Rule, ſo that the 30 Scales may ſtand 

rpendicular to each other, and count half the 
Breadth of the Houſe upon one Leg from the 
Center, and the Height of the Perpendicular 
upon the other, viz. both upon the 30 Scales, 
and the parallel Diſtance between them mea- 
ſured laterally upon the 3o Scale, will give the 
Length of the Rafters. | 


EXAMPLE. 


Suppoſe the Breadth of a Houſe be 35 Feet, 
and the perpendicular Height of the Gable End 
23, then working as above directed, you will 
77 the Length of the Rafter to be 28 Feet 10 

nches. 


It is doubtleſs of great Uſe to know what An- 
gles the Rafters make at Foot and Head, with 
the raiſing Piece and the King's Poſt, and of 
the Angles made at the Foot and Top of the 


to meaſure any Angle. 


Always take the Length of thoſe Lines which 
contain the Angle you would meafure, and 
count them from the Center on the 30 Scales, 
and fo open or ſhut the Rule, that the parallel 
Diſtance between them may be equal to the Side 
oppoſite to the required wy taken laterally 

air of Compaſſes ; 


and 


Pl 


' 8 # g | 
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and then if the parallel Diſtance between 15 
and 15 be meaſured upon the Line of Chords, 
it will ſhew the Degrees and Minutes of the 
Angle. 


EXAMPLE. 


Suppoſe it was required to meaſure the Angle 
DEF, viz. the Angle made by the Rafter DE, 
and its perpendicular Height EF. ; 


Firſt, I take the lateral Extent of 4 Feet 9 
Inches in my Compaſſes off of the 30 Scale, 
which is the Side oppoſite to the Angle ſought, 
then apply it parallel, by fixing one Point of the 
Compaſſes in 5 Feet and four Inches on the 30 
Scale of either Leg, and ſo open or ſhut the 
Rule, that the other Point of the Compaſs may 
reſt upon 7 Feet 1 + Inches on the 30 Scale of 


the other Leg; and then taking the Diſtance 


with your Compaſſes between 15 and 15, and 
meaſuring it laterally upon the Line of Chords, 
the Quantity of the Angle ſought will appear to 
de 41 Degrees 50 Minutes, which ſubtract from 
9o Degrees, and there will remain 48 Degrees 
10 Minutes for the Angle F DE at the Foot of 
the Raſter. ä 


Or the Angle DEF may be meaſured thus: 
Lay the innermoſt Edge of either Leg juſt to 
touch the Line EF, the angular Point E being 
as near to the Center of the Rule as poſſible for 


the Braſs Joint; then ſo open or fhut the other 


Leg of the Rule, that it may remain parallel to 
the Line DE, and the parallel Diſtance between 
the two little Lines drawn upon the-inner Edges 
of the Rule at 15 and 15, meaſured upon the 

ee e Line 
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Line of Chords, will give the Degrees and Mi- 
nutes of the Angle, equal 41 Degrees and x 
Minutes, as before. k 


And after this Manner the Angle at the Back 
of the Hips may be taken with a Bevel, and 
ſerve in Practice, as well as if taken by the 
Rule, and the Degrees and Minutes of the Angle 
determined. | 


PR O P. II. 


To find the Rafters, Hips, and Angles of Bevel 
| and Taper Frames. 


TN theſe Sort of Frames obſerve, that the 
Middle Breadth is the Guide for the Raſters 
Length, and that the Perpendicular at both Ends 
muſt be equal to the middle Rafters Perpendi- 
cular, to prevent the Roof's being higher in one 
Place than another ; for though a Pair of Rafters 
at one End of the Houſe will excced the Length | 
of a Pair at the other, yet, becauſe they and the 
reſt of the Rafters are proportioned by a com- 
mon Perpendicular, all Parts of the Roof will 
be of an equal Height. | 


In Fig. II. Let ABCD repreſent ſuch a 
Frame, in which, beſides knowing the Lengths 
of the 4 Sides, it is neceſſary that one of the 
Angles ſhould be given, in order to lay down 
the Frame in its true Poſition ; for if one of 
the Angles be not determined, there may with 
the ſame 4 right Lines be conſtituted an infinite 
Number of Figures, and all different in Area 
and Form from one another: Wherefore let 
the Angle D AB be 70 Degrees. 


And then to deſcribe the Frame, having mow 
9 2 e 
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the Line AD equal to 26 Feet, proceed to lay 
down the Angle DAB and the Side AB, after 

this Manner; take 70 Degrees, the Quantity 

of the Angle DAB, laterally off with your 
Compaſſes from the Line of Chords, and make 
| the faid Diſtance a Parallel between 15 and 15; 
and then fixing one Point of the Compaſſes m 
26 (on the 30 Scale of either Leg) which is the 
Length of the Side AD, extend the other to 
11 Feet 9 Inches on the 30 Scale of the other 
Leg; and with this Extent, one Foot of 'the 
| Y Compaſits being fixed in the Point D, with the 

other deſcribe the ſmall Archr Bs; and then 
taking 11 Feet 9 Inches between your Com- 1 
paſſes, and fixing one Point in A, with the other 
; deſcribe the Arch u B w, and where the Arches | 
interſe each other as in B, draw the Line AB, | | 
and ſo ſhall the Line AB be laid down accord- 
; ing to its true Length and Pofition : And ſinte | | | 


the Points D and B are known, it will be ea 
to determine the Point C by the Length of the 
Lines D C and BC, which are alſo given, CD | 
| being 9 Feet 6 Inches, and B C 18 Feet 10 
Inches. 


— 


Next divide DC into two equal Parts in the 
Point Z, and AB in the Point G, and having 
drawn the Line Z G which repreſents the Plate 
over which the Ridge of the Houſe muſt ſtand, 
make Gl equal to B G or AG, and ZF equal 
to DZ or ZC; and through the Point I, draw 
the Diagonals'A m and Bk, which will _ 
interſect each other at right Angles, though the 
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Frame bevel and taper ever ſo much, as m 
eaſily be prdyed from the Elements of Hucid: 
Allo thro' the Point F draw the Diagonals D 
aud CH. 


> r ——— — cd — 2 — > r — — 
A PE * 
Þ . * 1 a 4 I 


TROP 


1 Cw — 
ENT ———ę 


— 


Croſs 


82 TAE ART OF 


., "Croſs Z G in the Middle at right Angles, as 
yx, which middle Breadth being upon Trial 
found to meaſure 10 Feet, three F ourths there- 
of, viz. 7 Feet and a half, will be the Length 
of the Rafter bc: And again, three Fourths of 
the Rafters will produce 5 Feet 7 f Inches for 
the Rafter's Perpendicular, or Height of the 
Ridge all over the Frame. This may be done 
Dy * by the 30 and 40 Scales on the 
ule. 


Which being either Way determined, let us 
proceed to find the Length of the Hips. 


Firſt then, becauſe AI and BI repreſent the 
Diſtance of the King's Poſt, or Point over 
which the Hips will ſtand, when raiſed to their 
proper Places from the two Corners of the Frame 
A and B, and that the I H's are perpendicular 
to the ſaid Diſtances AI and BI, and both equal 
to 5 Feet 7 ; Inches, the perpendicular Height 
common to all the Raſters. 


I fay, if you draw the Lines AH and BH, 
it is evident they will repreſent the two Hips at 
that End of the Houſe expreſſed by the Letters 
AGB, the greater Hip AH being 11 Feet and 
1 Inch, and the leſs BH 9 Feet 6 Inches. 


| Moreover, if FK be made equal to yc 5 
Feet 7 4 Inches, and DK and CK drawn, they 
will, by being meaſured upon the 30 Scale, ſhew 
| Hane e of the Hips at the other End of the 
Houſe, viz. DK the greater Hip 9 Feet 6 
Inches, and CK the leſs 7 Feet 9 Inches, 
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To find the Angles for the Back of the Hips. A 


In order to which, fix one Point of the Com- 
paſles ia I, the Foot of the 1 8 Poſt, and 
with the other take the neareſt Diſtance to the 
Hips A H and BH, laying off the former Diſ- 
tance from I to M, and the latter from I to 
N, and drawing the Lines l M, MB and AN, 
N m, the Angle #M B will be 108 Degrees for 
the Back of the longeſt Hip AH, and the Angle 


AN n 124 D es for the Back of the 
Hip BH. * 


The Quantity of theſe Angles is found by 
the general Rule ; as delivered before for mea- 
ſuring of all right-lined Angles. | 


To repreſent the Bleadth and Length of 
each side of the Roof. raiſe two Perpendicy- 
lars, viz. S 
AD; and fo that, if continued both 
they may paſs through the- Points I and 
and then lay the Len of the Hip: AH from 
A to P, and of DK from D to Q. and 
ron Le 1 Tb, and BA, tor ons 
Aide af the Roof. 

168 q | w 


Y „Ken make. q E. hd! eee; to 
dhe raiſmg Piece B C, and fo that they may 
likewiſe paſs through the Points I and F. 
then lay the Length of the Hip B H from B 
to T, MEI. from C to 8, and join 
the Points C, 8, T. and B, by drawing the 
Lines CS, ST, TB, which will form the 
Shape of the other Side of the Roof ; and as 
QP and S T are each equal to FI, the Diſ- 
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rat ART or 
tance - between the King's Poſts, ſo when they 
are turned over to meet in their proper Places, 
Will repreſent. the Ridge of the Houſe ; and 
if AB V, the greater Hip, and DCE, the 
leſs, be turned over to their reſpective Places, 
the Point V will meet the Points P and T, 
and be perpendicular to the Point I ; and the 
Point E will meet the Points Q and 8, and 
be perpendicular or right over the Point F. 


To find the Lengths and Angles of Cullar-Beam 


in any Roof. 


After having taken the whole Breadth of 
the Frame between your Compaſſes, ſet one 
Point thereof in the Length of the Rafter on 
the 30 Scale of either Leg, and let the other 

Point Teſt in the Length of the Rafter, count- 

ed upon the 30 Scale of the other Leg, which 
two Legs repreſent the two principal Rafters; 
and a Rule being laid from one Point of the 
:; Compaſits to the other, repreſents the raiſing 
Piece ; then at any Height you deſign the 


Bt - Collar Beam ſhalt be above the raiſing Piece, 


ifo you apply a Ruler parallel to it, the Dif- 
tance between the Rafters is the Length of 
the Collar-Beam, (allowing ſpare Wood for 
ccthe Tenons) Mhitk Diftance you muſt meaſure 
laterally from the Center on the 30 Scale; 
aud as for the Angles to cut the Tenons by, 
they are the fame as the Rafters make at F 
with the railing Piece. 
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Fern 


To find the Lengths and Angles of Rar and 
| Purloins in Bevel Frame. 


JN Fig, III. let ABCD be a Frame: be- 
velling at one End, and ſquare at the other: 
Fuſt. The Length of the Lines or Sides of 
the Frame being determined, it will be 2 
(by what has been alteady ſaid) to lay it 
down in its true Poſition ; which being done, 
draw AE parallel to BC, and produce CD 
to E; biſect or divide BC and AE ins 
to two equal Parts at the Points N. and P; 
and draw NP for the middle Line of the 
Frame, and draw KH. in the Middle between 
AB and NP, and MG in the Middle be- 
tween NP and CE; and ſo will CK. and 
B M repreſent the Length of a ſquare Pair of 
Rafters, each being three Fourths of the 
Breadth of the Frame BC, therefore equal to 
15 Feet; three Fourths of which is 11 Feet 
3 Inches, the Length of the Perpendicular 
common to all the Rafter s. 


Next, make FG and I H each equal to E P, 
and draw the Lines DI and AF, which will 
repreſent the Outſide Lines of the bevel End 


Raſters, and the Lines parallel to them the 


Inſide, as being drawn according to the Breadth 
or Scantling of the Rafiers, which here is 8 
Inches. 


Thus the Lines A F and DI repreſent the 
bevel End Rafters, laid in Ledgment to fit in the 
Purloins, 


; | 
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Purloins, they lying out of Square according to 
the Angles G'AF and CDI, the one being 
119 20 leſs than 90*, and the other 11 20' 


more than 9oꝰ; which Angles alſo repreſent # 


the Back of the Rafters at the Foot. 


And as CK and BM repreſents a Pair ar 
ſquare Rafters, at ſome intended Diſtance from 
A; ſo TS and RQ will repreſent the true 
Length of the Pucloins -fit for thoſe Places, 
RQ being the ſhorteſt, and TS the longeſt, 


And as for meaſuring of them, and finding 
the Angles, which the Workman may think 
neceſſary in his Practice of Building, they are 
performed in all Reſpects, as has been before 
deſcribed in the precedent Schemes; I therefore 
thought it needleſs to repeat them again, but 
choſe rather to leave the Operations to the 
Reader's own Application, and ſo conclude, 
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